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1.0 TNTRODUCTION

ABB Environmental Services, Inc. (ABB-ES), was contracted by the Naval Facilities
Engineering Command, South Division (SOUTHNAVFACENGCOM) to prepare a Contamina-
tion Assessment Plan (CAP) for the Defense Fuel Supply Point (DFSP), Hanahan,
South Carolina. The purpose of the CAP ig to outline a field investigation and
sampling program that will assess the source and extent of petroleum contamina-
tion along the eastern and western boundaries of the site. The investigation and
subsequent report will be presented by SOUTHNAVFACENGCOM to the South Carolina
Department of Health and Environmental Control (SCDHEC) for review. The
following report presents the site location, summarizes previous investigations,
and develops the rationale for the proposed monitoring plan to be implemented
under the Contamination Assessment (CA).
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2.0 BACKGROUND

2.1 SITE DESCRIPTION. The DFSP site is located approximately 3.5 miles east of
Charleston Air Force Base within the city limits of Hanahan, South Carolina
(Figure 1). The site occupies approximately 36 acres just east of North Rhett
Avenue. Immediately north of the DFSP facility ig a residential community called
Gold Cup Springs Subdivision (Figure 2). The areas to the west and south of the
site are comprised mainly of light industry. Immediately east of the site is a
U.S. Army-Navy Reservation. The facility contains seven, 70,000-barrel capacity,
aboveground storage tanks, truck loading stands, and several buildings. Each
tank is constructed of welded steel with a floating roof and is surrounded by an
earthen berm. The primary product handled at the facility is JP-4 jet turbine
fuel. .

The DFSP facility ig owned and operated by the Defense Logistics Agency,
Alexandria, Virginia, and the facility property is owned by the U.S. Air Force.
Environmental investigations and remedial activities at the site are being
performed by SOUTHNAVFACENGCOM.

2.2 SITE HISTORY. In September 1975, a leak developed in the bottom of storage
tank No. 1 immediately after it had been cleaned and put back in service.
Approximately 83,000 gallons of JP-4 jet fuel were lost before a water bottom was
put in the tank. ILeakage was confirmed to be the cause of the loss. The lost
fuel reached the shallow, surficial aquifer and migrated northward into the Gold
Cup Springs Subdivision, a.subdivision of approximately 75 homes.

In November 1975, the U.S. Army Environmental Hygiene Agency (USAEHA) from
Aberdeen Proving Ground, Maryland, was brought in to investigate the site.
Monitoring wells were installed to delineate the  contamination and a well point
system was constructed in December 1975 to extract the fuel from the groundwater
and soils. The well point system became impractical by January 1976. A
collection ditch was built along the northern border of the site to collect the
remaining fuel. A second well point system was installed in March 1976 and was
operated until April 1976. It was estimated that approximately 25 percent of the
lost fuel was recovered by these operations.

In June 1980, the Defense Fuel Support Center (DFSC) contracted Dames and Moore
to conduct a field investigation and monitoring program to assess the extent of
groundwater contamination at the DFSP facility and in the Gold Cup Springs
Subdivision, north of the facility. Dames and Moore installed 17 monitoring
wells and collected groundwater samples from these wells for pH, specific
conductance, total organic carbon, o0il and grease, and diethylene glycol
monomethyl ether (a fuel system icing inhibitor) analyses. The study concluded
that hydrocarbon-related contamination was present in minimal amounts and was
dispersed around the sgite. Past fuel recovery, chemical and biological
processes, and natural dilution had reduced groundwater contamination.

In 1985, samples from additional monitoring wells installed by Science
Applications International Corporation and sampled by General Engineering
Laboratories, revealed JP-4-related compounds, including benzene, ethyl benzene,
toluene, and xylenes (BETX) in an off-gite wells. In additional studies
conducted by McClelland Engineers, Inc., in 1986 and RMT, Inc., in 1987, JP-4-
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related compounds werxe detected in the groundwater, surface water, soil, and
sediment within the Gold Cup Springs Subdivision. In addition, air monitoring
studies conducted by RMT, Inc., in 1987 identified some contamination of the air
in subdivision homes and throughout the neighborhood.

In October 1987, ICF-Clements Associates, Inc., prepared a Risk Assessment for
the DFSP facility. The results were that inhalation and ingestion of contamina-
tion associated with the facility, most notably benzene, could pose a potential
cancer risk of greater than 1 in 1 million and that exposure to chemicalsg, while
swimming in pools f£illed with contaminated groundwater, may result in significant
risk. Exposure to noncarcinogens (most notably total xylenes) may also result
in a hazard index greater than 1.

As a result of the investigations at the site, bioremediation was selected as the
cleanup technigque. The U.S. Geological Survey (USGS) is currently operating and
monitoring the bioremediation system at the site.

In addition to the 83,000-gallon fuel leak at tank No. 1, other areas of the
facility have been found to be contaminated with petroleum hydrocarbons. Small
spills and leaks are the likely contributors of contamination in these areas.
The USGS performed an initial site screening of the gite using a passive soil gas
survey in 1990. The USGS report (1991) concludes that an assessment of
contamination delineation should be performed along the eastern and western parts
of the facility.

2.3 HYDROGEOIL.OGY

2.3.1 Reqgional Hydrogeology The Charleston, South Carolina, area is underlain
by four water bearing zones. These zones include the surficial water table
aquifer, the Tertiary Aquifer System, the Black Creek Aquifer, and the Middendorf
Aquifer.

The Coastal Plain 'of South Carolina, which includes Charleston, consists of a
series of complex, interbedded unconsolidated to partially consolidated
sedimentary formations of Late Cretaceous to Quaternary age. Surficial sediments
within the study area consist of a variable sequence of sand, silt, and clay with
a basal:conglomeratic layer containing phosphate nodules that are a part of the
Ladgson Formation. The formation averages about 30 feet in thickness. These
sediments were deposited as a result of a series of sea level encroachments and
recessions that occurred during the Pleistocene epoch (Siple, 1946.)

The surficial water table aquifer is contained within the unconsolidated
sediments of the Ladson Formation. The aquifer is recharged largely by the

infiltration of precipitation over the area. Locally, the aquifer may be
recharged by seepage from the underlying Santee Limestone in areas where the
Cooper Formation is absent. Digcharge from the surficial aquifer occurs

principally by evapotranspiration and through natural seepage to surface water
bodies. Shallow wells account for only a small amount of discharge from this
aquifer and vertical migration into underlying aquifers is limited by the Cooper
Formation. Depth to the water table of the surficial aquifer ranges from 3 to
15 feet below land surface (bls) and generally reflects changes in the local
topography. Well yields average approximately 85 gallons per minute (gpm) with
reported transmissgivities between 600 and 1,340 feet squared per day (ft2/day)

¥
;
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(Park, 1985). The groundwater is commonly acidic and may contain high iron
concentrations.

Unconformably underlying the Ladson Formation and forming the lower confining
unit of the surficial aquifer and upper confining unit of the Tertiary Aquifer
System is the Cooper Formation of Oligocene age. The Cooper Formation is a
magsgive sandy, phosphatic limestone that is uniform in color and texture. The
Cooper Formation requires only a few feet of thickness to effectively retard
vertical groundwater flow.

Underlying the Cooper Formation and comprising the Tertiary Aquifer System are
the Santee Limestone of Eocene age and the Black Mingo Formation of Paleocene
age. The Santee Limestone consists of a creamy-white to gray, slightly
glauconitic lime mudstone to marl. The unit ranges from 60 to 80 feet thick in
the project area (Park, 1985). Wells tapping this unit yield between 200 and 500
gpm and are mostly under artesian conditions. The Tertiary Aquifer System is
recharged by infiltration in updip outcrop zones inland of the project area.
Groundwater flow in the aquifer is to the southeast under relatively flat
regional hydraulic gradients (Aucott and Speiran, 1985). Excessive hardness and
high iron and fluoride concentrations are common in the groundwater of the Santee
Limestone. Brackish water can be found at the coastal margin of Charleston
County.

The Black Mingo Formation underlies the Santee Limestone and is composed of
limestone, green to gray argillaceous sand, and dark-gray to black clay. This
formation is approximately 400 feet thick in the project area (Park, 1985). This .
formation is hydraulically connected to the Santee Limestone and is the lowest
unit of the Tertiary Aquifer System. The sands of the Black Mingo Formation
constitute the major water-bearing strata. Well yields average approximately 230
gpm. Transmissivities in this unit range from 500 to 3,700 square feet per day
(£t?/day) and hydraulic conductivities range between 29 to 170 ft/day (Park,
1985).

Underlying the Black Mingo Formation approximately 700 feet below mean sea level
(msl) are the Peedee, Black Creek, and Middendorf Formations of Late Cretaceous
age. These formations consist of interbedded sand, silt, and clay with
occasional limestone. Each of these formations is capable of producing
groundwater under artesian pressure; however, the major water bearing zones are
the Black Creek Aquifer in the Black Creek Formation and the Middendorf Aquifer
in the Middendorf Formation.

The lower part of the Black Mingo Formation and the Peedee Formation contains
sufficient clays and gilts to form an effective vertical hydraulic barrier
between the upper Tertiary Aquifer System and the lower Black Creek Aquifer.
Another confining unit exists in the lower Black Creek Formation and upper
Middendorf Formation to separate the Black Creek Aquifer from the Middendorf
Aquifer. Hydraulic conductivity in the Black Creek Aquifer has been estimated
at 2 to 59 ft/day with a storage coefficient of 10* (Park, 1985). Groundwater
flow direction in the Black Creek Aquifer is to the east. The Middendorf Aquifer
ig the most productive of the two aquifers with groundwater flow to the east-
northeast under a gentle regional hydraulic gradient (Bucott and Speiran, 1985).
Both aquifers contain potable water; however, in some areas water quality may
have excessive concentrations of dissolved sodium, bicarbonate, and fluoride.
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The basement rock in the region is Triassic in age and occurs approximately 3,000
feet below msl (Park, 1985).

2.3.2 Site Hydrogeology Soil boring and monitoring well data from previous
studies indicate that the DFSP site is underlain by 25 to 38 feet of recent f£fill
and fine sands with numerous clay and silt lenses and basal layers of phosphatic
gravels of the Ladson Formation. This formation thins towards the north. The
surficial aquifer is contained in these materials. Beneath the Ladson Formation
and forming the base of the surficial aquifer is the homogeneous, dark green-gray
calcareous clay and gilt (marl) of the Cooper Formation. This formation is
estimated to be 260 feet thick in this area and presents a very competent
confining layer in the site area (Dames and Moore, 1982). The contact between
the Ladson and Cooper Formations is undulatory and varies between 1 and 8 feet
above msl. Depth to the surficial aquifer water table ranged from 5 to 18 feet
ble during previous investigations. Some of this variability is based on surface
elevations; however, the data suggests that the water table fluctuated by as much
as 7 feet at the site.

The general direction of groundwater flow in the surficial aquifer at the site
is to the north-northwest. Localized groundwater flow directions at the site may
be controlled by topography, with groundwater flow west of the DFSP site toward
the west and groundwater flow just north of the DFSP site generally towards the
centerline of the north-south valley through which East Lakeside Drive runs.
Figure 3 illustrates a water table contour map from data collected on Septem-
ber 6, 1986. Calculatione for hydraulic conductivity -from monitoring wells at
the site using the Hvorslev (1951) method range from 10 to 10? centimeters per
second (cm/sec). An estimated seepage velocity at the DFSP site wag calculated
as 8.5x10° cm/sec or 0.24 ft/day using an average hydraulic conductivity of
8.5x10”" em/sec, an average hydraulic gradient of 0.02, and an effective porosity
of 0.20 (McClelland Engineers, 1987). It is believed that the discharge of
groundwater by the numerocus springs in the Gold Cup Springs Lake neighborhood
into the ditch on E. Lakeside Drive, along with the routing of groundwater
discharges by French drains installed by several residents on Valley Street, may
gignificantly increase the rate of contaminant transport.
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3.0 PROPOSED ASSESSMENT PILAN

It is proposed that a two-phase field investigation be undertaken to assess the
suspected contaminant plumes at the DFSP site. The phased approach is discussed
in the following two sections. During both the Phase I and Phase II field
investigations, the ABB-ES field leader will meet onsite or at SOUTHNAVFACENGCOM
with the SOUTHNAVFACENGCOM Engineer-In-Charge (EIC) on a weekly basis to discuss
the field investigation progress and findings. The Phase I and Phase II.
investigations will proceed with no stoppage of work between the phases.

3.1 PHASE T FIELD INVESTIGATION. The purpose of the Phase I investigations is
to assegs the approximate horizontal extent of the contaminant plumes in the
areas where concentrations of petroleum contaminants are considered to be
highest. This will be accomplished by obtaining groundwater samples £rom
temporary wellpoints and soil samples from hand augered soil borings and
screening the groundwater samples with a field gas chromatograph (GC) and the
soil samples using an organic vapor analyzer (OVA). The information obtained
during this field screening phase will assess the extent of the contaminant
plumes and direct the placement of monitoring wells during the Phase II
investigation. :

Prior to the Phase I investigation, any necessary permits, off-gite utility
clearances, and right-of-way easements and private property access approvals will
be obtained with the help of Navy personnel or their representatives. In
addition, information on the location of potable water wells within a 1/4-mile
radius of the site will be obtained from SOUTHNAVFACENGCOM, DFSP, SCDHEC, and
previous investigation reports.

The Phase I field investigation will congist: of installing as many as 37
temporary wellpoints .along the western side of the DFSP site to assess the
western contaminant plume. As many as 27 temporary wellpoints will be installed
to assess the eastern and southern contaminant plume. As many as 10 temporary
wellpoints will be installed to assess the contaminant plume identified southeast
of tank 2 and extending along the eastern side of tank 5. The locations of the
proposed temporary wellpoints are shown on Figure 4. ABB-ES proposes an
additional 10 wellpoints be installed at the discretion of the field leader as
dictated by the field GC results to further assess the contaminant plumes. These
10 wellpoints are not depicted on Figure 4.

The wellpoints will be installed using a KV Macho System™ or equivalent. The
system consist of 3/4-inch ocutside diameter slotted, hollow, stainless-steel rods
that are-driven to below the water table using a vibratory hammer. Groundwater
samples are withdrawn through the rod using a peristaltic pump.

Groundwater samples will be collected at each wellpoint location and screened for
the presence of the petroleum contamination constituents BETX using a field GC.
In addition, as many ag 20 shallow soil borings will be conducted using a hand
auger where possible at both the southern, eastern and western contaminated areas
and the areas near tanks 2 and 5. Each sgoil boring will be advanced to a maximum
depth of 9 feet bls or until groundwater is encountered. Three goil samples will
be collected from each boring, one soil sample from each 3-foot interval
beginning at the ground surface. These samples will be collected in each
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interval at the discretion of the field leader. Soil samples will be used to
assess soil contamination and to describe the site-specific lithology. Soils
will be clagsified in accordance with the Unified Soil Classification System.
Soil samples for contaminant screening will be collected from each soil boring
and placed in 1l6-ounce glass jars. The soil samples will be screened for
petroleum contamination by head space analysis using an OVA equipped with a flame
ionization detector (FID).

3.2 PHASE IT FIELD INVESTIGATION. The purpose of the Phase II field investiga-
tion is to further assess the horizontal extent of the petroleum contamination
in the southern, eastern, and western areas and the area near tanks 2 and 5 of
the DFSP facility, assess the vertical extent of the petroleum contamination, and
characterize the contamination. This will be accomplished through the drilling
of soil borings in areas where hand augering could not take place to collect soil
samples for OVA screening, the installation of permanent groundwater monitoring
wells, the collection of groundwater samples from the monitoring wells for
laboratory analysis of jet fuel constituents, surveying of the elevations of the
monitoring wells to determine aquifer flow direction and gradient, and aquifer
testing on select monitoring wells to estimate aquifer characteristics.

During the Phase II field investigation, 31 shallow monitoring wells (approxi-
mately 15 feet in depth) will be installed at the site to assess the contaminant

plumes. The location of the proposed monitoring wells is shown on Figure 5;
however, exact well placement will depend on the results of the Phase I
investigation. All monitoring wells will be constructed of 2-inch inside

diameter, flush threaded Schedule 40 polyvinyl chloride (PVC) screen and riser.
The well screen will be comprised of a 10 foot section of 0.010-inch slotted
screen. Well screens will be set such that a minimum of 2 feet of screen will
be above the water table. Depth to the water table in existing wells will be
measured to determine the depth interval for the well screen. The remainder of
the well casing will consist of solid riser pipe to the ground surface. Total
well length and depth for the shallow monitoring wells is not expected to exceed
15 feet bls. C

The well annulus will be filter packed with No. 6-20 sand or an acceptable grade
of sand to at least 1 foot above the well screen. A 2-foot bentonite seal will
be placed above the sand pack with the remaining annular space grouted to the
surface. Wells will be flush mounted with the ground surface and will consist
of a locking protective cap and a steel subsurface vault set in the pavement
around each well riser pipe. Typical construction details for the proposed
monitoring wells are provided in Figure 6.

In addition to the monitoring wells, as many as 15 shallow soil borings will be
advanced with a drill rig in those areas where it was not possible to perform the
Phase I manual soil borings. Soil samples will be collected as described above
and used for the same purposes.

Upon completion of the monitoring well installation, the wells will be developed
using a centrifugal pump until the groundwater is sediment free or as clear as
the aquifer will allow in a reasonable amount of time. The measuring point for
groundwater elevation on the PVC riser pipe and the land surface adjacent to each
monitoring well will be surveyed to within i+ 0.01 foot based on an arbitrary
reference elevation of 50 feet.
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Groundwater samples will be collected from the newly installed monitoring wells
in addition to 12 existing wells (W-3, W102, W105, W106, B101 through B106, B108,
and B109) at the site and analyzed for jet fuel constituents (U.S. Environmental
Protection Agency (USEPA) Methods 602, 610, 239.2, and 8015 [extraction method
35101). At the western contamination area, 20 groundwater samples will be
collected; at the eastern and southern areas, 16 groundwater samples will be
collected; and in the area near tanks 2 and 5, 7 groundwater samples will be
collected. In addition, four duplicate samples, two equipment blanks, one field
blank, and five trip blanks will be obtained.

Groundwater samples will be shipped via overnight carrier to an approved
analytical laboratory. Sampling and the subsequent analytical program will
comply with the ABB-ES' Comprehensive Quality Assurance Plan (ComQAP) .

During the Phase I and II field investigations, ARBB-ES personnel and their
subcontractors will coordinate efforts with site personnel to dispose of
contaminated fluids and soils. ABB-ES and their subcontractors will place any
contaminated soils on plastic sheeting in an area approved by the facility
manager. The soils will be encircled within a bermed area. The contaminated
soil will be laid out in 6-inch deep layers on the plastic sheeting. The soils
will be covered with plastic sheeting to prevent rainstorms from washing the
solls away. At the time when remedial efforts are undertaken the soils will be
disposed. 2Any contaminated fluids will be transported and deposited in a train
tanker car that is kept at the facility for the purpose of disposal of waste
fluids. It will be the Navy's responsibility to dispose of any hazardous waste
that may be generated during this project.

3.3 PREPARATION OF REPORTS. Upon completion of the field investigations and
receipt of the analytical laboratory results of the groundwater samples, draft,
100 percent complete, and final Contamination Assessment Reports (CARs) will be
prepared and submitted to SOUTHNAVFACENGCOM and the Naval activity for review and
approval. The reports will discuss site background information, site conditions,
findings, and recommendations for the investigated areas of the DFSP sgite.
Recommendations shall be made as to the need for any follow-up reports. Site
location maps; locations of soil borings, wellpoints, and monitoring wells;
groundwater contour maps; and contamination delineation maps will be included
with the reports.

Baged on the findings, conclusions, and recommendations of the final CAR, draft,
90 percent complete, 100 percent complete, and final follow-up reports will be
prepared for the investigated areas of the DFSP site. The reports shall be
either No Further Action Proposals (NOFAPg), Monitoring Only Proposals (MOPs),
or Preliminary Remedial Action Plans (PRAPs).

If a PRAP is developed for the DFSP site it will include the following items:
. summary sheet of the CAR;
. general discussion of the technical and economic feasibility of
remedial alternatives and more detailed information on the most
feasible remedial system;

. general discussion of the rationale of the selected system;
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comparison of contaminant levels found with existing State and USEPA
cleanup criteria in tabular format;

disposition and expected contamination concentrations in any
effluent from the proposed cleanup method;

cost estimates and schedules for the design, construction, startup,
and operational phases of remediation;

designation of monitoring wells and proposed methodology for
verifying accomplishment of PRAP goals (cleanup levels);

details of any proposed treatment of contaminated soils;
design and construction details;
schedule for completion of the remedial action; and

recommendations for conducting pilot studies and obtaining addi-
tional information.

Additional site information that may be needed to develop the performance
specifications but not included in this scope is as follows:

HanahF.CAP
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horizontal and vertical survey data,
locations of existing utilities, and

location and availability of electric power.
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4.0 SCHEDULE

A projected schedule to complete the Contamination Assessment field investigation
ig approximately 9 weeks. The field investigation is tentatively scheduled to
begin the week of May 11, 1992. Upon completion of the field investigation,
approximately 3 weeks will be required before receipt of the laboratory analyses
of the groundwater samples that were collected during the investigation. A draft
CAR will be prepared and submitted to SOUTHNAVENGCOM by August 6, 1992, If
proper time schedules for report review are followed, a draft follow-up report
has been scheduled to be delivered to SOUTHNAVFACENGCOM by October 13, 1992. A
Gantt Chart outlining the project schedule is presented as Figure 7.
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1.0 GENERAL

1.1 SCOPE AND PURPOSE. This Health and Safety Plan (HASP) has been prepared
in conformance with the Navy CLEAN Program District I (CLEAN) HASP and is
intended to meet the requirements of 29 Code of Federal Regulations (CFR)
1910.120. As such, the HASP addresses those activities associated with field
operations for this project. Compliance with this HASP is required for all ABB-
ES personnel, contractor personnel, or third parties entering the site.

1.2 PROJECT PERSONNEL.

1.2.1 Project Manager The project manager (PM) is the individual with overall
project management responsibilities. Those responsibilities as they relate to
health and safety include provision for the development of this site-specific
HASP, the necessary resources to meet requirements of this HASP, the coordination
of staff assignments to ensure that personnel assigned to the project meet
medical and training requirements, and the means and materials necessary to
resolve any health and safety issues that are identified or that develop on the
project.

1.2.2 General Site Supervisor The General Site Supervisor is either the PM or
the PM’s designee who is on-site and vested with the authority by the PM to carry
out day-to-day site operations, including interfacing with the site Health and
Safety Officer (HSO).

1.2.3 Health and Safety Officer The HSO for this project has been designated
by the PM with concurrence of the Health and Safety Supervisor (HSS) or Health
and Safety Manager (HSM). The HSO will have at least an indirect line of
reporting to the HSM through the HSS for the duration of his/her assignment as
project HSO. The HSO is responsible for developing and implementing this
site—specific HASP in accordance with the CLEAN HASP. The HSO will investigate
all accidents, illnesses, and incidents occurring on-site. The HSO will also
conduct safety briefings and site-specific training for on-site personnel. As
necessary, the HSO will accompany all U.S. Environmental Protection Agency
(USEPRA), Occupational safety and Health Administration (OSHA), or other
governmental agency personnel visiting an ABB-ES site in response to health and
safety issues. The HSO, in consultation with the HSS or HSM, is responsible for
updating and modifying this HASP as site or environmental conditions change.

1.3 TRAINING. Training is defined under the CLEAN HASP, and all personnel
entering potentially contaminated areas of this site must meet the requirements
of 29 CFR 1910.120. Personnel without the required training will not be
permitted in any area with potential for exposure to toxic substances or harmful
physical agents (i.e., downrange). Refer to Chapter 3.0 of the CLEAN HASP for
further information.

Hanahan.HSP
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1.4 MEDICAL SURVEILLANCE. RAll personnel entering potentially contaminated areas

of this site will be medically qualified for site assignment through a medical
surveillance program outlined in the CLEAN HASP. Personnel who have not received
medical clearance will not be permitted in any area with potential for exposure
to toxic substances or harmful physical agents (i.e., downrange). Refer to
Chapter 4.0 of the CLEAN HASP for further information.

Hanahan.HSP
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2.0 SITE CHARACTERIZATION AND ANALYSIS

2.1 SITE NAME, LOCATION, AND SIZE. The Defense Fuel Supply Point (DFSP) site
is located just east of North Rhett Boulevard approximately 3.5 miles east of
Charleston Air Force Base within the city limits of Hanahan, South Carolina. The
facility occupies approximately 48 acres. ‘

2.2 SITE HISTORY AND LAYOUT. In September 1975, a leak developed in the bottom
of one of seven 70,000 barrel capacity aboveground storage tanks. Approximately
83,000 gallons of JP-4 jet fuel was lost. The initial recovery operation
recovered approximately 25 percent of the lost fuel. This leak occurred along
the northern boundary of the property. Subsequent investigations from 1979 to
1990 indicated that petroleum contaminant plumes may exist along the eastern and
western boundaries of the facility as a result of past spills and leaks.

2.3 SCOPE OF WORK (WORK PLAN). ABB-ES will conduct a contamination assessment
along the eastern and western boundaries of the facility. The assessment will
include shallow soil borings, collection of groundwater samples from temporary
wellpoints, and the installation and sampling of permanent monitoring wells. The
work will be conducted in Level D protective wear.

Hanahan.HSP
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3.0 TASK ANALYSIS

3.1 TASK ONE.

3.1.1 Hazardous Substances The contaminants of concern known or suspected to
be present on-site, along with any established exposure 1limits for those
substances are listed in Table 3-1.

3.1.2 8Site Rigks The following are the health hazards and safety hazards that
are expected to be encountered at the site.

3.1.2.1 . Health Hazards Contaminants to which personnel may be exposed are
gasoline and diesel fuel and their constituents. The primary constituents of
gasoline and diesel fuel that represent potential health hazards are described
below and summarized in Table 3-1.

BENZENE is a watery, colorless liquid with a pleasant aromatic odor. It is a
moderate irritant in small amounts both as a gas and as a liquid. If inhaled in
large amounts it attacks the central nervous system, possibly resulting in coma
and/or respiratory arrest. Chronic poisoning causes leukemia.

ETHYI, BENZENE is a colorless aromatic liquid. It is a moderate skin irritant
in gaseous form. Inhalation of high concentrations of the gas may cause
temporary irritation of the nose, dizziness, and depression. The liquid form can
blister the skin if not washed off immediately.

TOLUENE is a watery, colorless liquid with a pleasant aromatic odor. It is a
mild skin irritant. Inhalation of high concentrations of the gas can cause
temporary smarting of the eyes or irritation of the respiratory system. If the
liquid form is allowed to remain on the skin for a long period of time, smarting
and reddening of the skin may occur. Ingestion or aspiration of the liquid
causes depressed respiration and pulmonary edema, and can result in kidney or
liver damage.

XYLENE is a colorless, watery liquid with a sweet odor. It is a moderate skin
irritant. When present as a gas in high concentrations, it can cause temporary
slight smarting of the eyes or irritation of the respiratory system, headache,
and dizziness. The liquid form may cause smarting or reddening of the skin if
not washed off immediately. If the liquid is aspirated into the lungs it can
result in severe coughing, distress, and rapidly developing pulmonary edema. If
ingested, nausea, vomiting, cramps, headache, and coma can occur and may be
fatal. Ihgestion may also result in kidney and liver damage.

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHs), for the purposes of this plan and
study, include those listed as parameters for USEPA Method 610. Some of the more
notable PAHs from this method include acenaphthene, anthracene, chrysene,
fluorene, naphthalene, phenanthrene, and pyrene.

Hanzhan. HSP
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Table 3-1
Contaminants of Concern

Health and Safety Plan
Defense Fuel Supply Point
Hanahan, South Carolina

Approximate Permissible Threshold
odor threshold Exposure Limit Value
Chemical {ppm} Limits {ppm} {(ppm) Physical Characteristics Dermal Toxicity Remarks
Benzene 4.7 1 1 Colorless liquid, Moderate skin Inhalation of large amounts at-
pleasant aromatic irritant. tacks central nervous system
odor, {CNS); chronic poisoning causes
leukemia.
Ethyl benzene 140 100 100 Colorless liquid, aromatic ~ Moderate skin irri-  Liquid blisters skin, inhalation re-
odor. tant, sults in dizzinsss, depression.
Toluene 0.17 100 100 Colorless liquid, pleasant  Mild skin irritant. Ingestion or aspiration can cause
aromatic odor. pulmonary edema, depressed
respiration.
Xylene 0.05 100 100 Colorless liquid, aromatic =~ Moderate skin irri-  Inhalation causes headache and
odor. tant. dizziness; vapors irritate eyes; can
be fatal if ingested.
Naphthalene - 10 10 Colorless to brown solid Moderate skin Inhalation causes headache and
with an odor of mothballs irritant confusion; vapors irritate eyes.
Lead - - - Soft, ductile, gray, metal, - Lead poisoning may cause fa-
soluble in water contain- tigue, anemia, abdominal pains,
ing a weak acid. and neurological damage.
Notes: ppm = parts per million.

In addition, care will be taken to avoid contact with the base neutral compounds
that include naphthalene, phenanthrene, fluorene, and anthracene. Details of
these compounds are listed in Section 4.0.

All activities at this site will be conducted in unconfined areas. This will
minimize the chances of exposure of on-site personnel to either high wvapor
concentrations or strong liquid concentrations of any of the substances described
above.

3.1.2.2 sSafety Hazards Safety hazards include those hazards which personnel may
be exposed to that are unrelated to hazardous wastes. These include hazards such
as heat stress, operation and presence around heavy equipment, lifting of
objects, vehicle traffic, and snake bites. Extreme caution should be exhibited
by all pez?sonnel while conducting work around drill rigs, backhoes, and other
heavy equipment. During hot days, personnel should take time to drink fluids and
cool off to avoid overheating and symptoms related to heat stress.

Lifting of heavy objects should be done with caution. Personnel should assist
one another with moving heavy objects or use the appropriate equipment to
accomplish these tasks. During all site activities, personnel should be aware
of the possibility of an encounter with poisonous snakes, particularly
rattlesnakes.
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05.91 (CLEAN.O1) 3-2



Power substations, powerlines, underground utilities, and underground pipelines
are to be avoided during drilling operations. Information on underground
utilities and scheduling of the field work at the facility will be coordinated
with Mr. Don Matthews, the Quality Assurance Supervisor at DFSP Hanahan.

3.1.2.3 Conclusions and Risk Assessment Based on all of the available
information (nature of the work, potential onsite chemicals and their properties,
exposure limits, etc.), hazards associated with conducting the described field
work are considered to be low, assuming appropriate health and safety practices
are maintained.

3.1.3 Protective Measures The following are the protective measures that will
be used at the site.

3.1.3.1 Engineering Controls Whenever needed, engineering controls (i.e., fans
to blow volatilized chemicals away from the work area) will be used.

3.1.3.2 Levels of Protection A level D work uniform will be used at the site.
Level D Protection should only be used when the atmosphere contains no known
hazard, all potential airborne contaminants can be monitored for, and work
functions preclude splash, immersion, or the potential for unexpected inhalation
or contact with hazardous levels of any chemical.

3.1.4 Monitoring It is intended that real time monitoring instrumentation will
be used to monitor the work environment in order to ensure the appropriate level
of protection for the site team. '

3.1.4.1 Air Sampling To the extent feasible, the presence of airborne
contaminants will be evaluated through the use of direct reading instrumentation.
Information gathered will be used to ensure the adequacy of the levels of
protection being used at the site, and may be used as the basis for upgrading or
downgrading the levels of protection in conformance with action levels provided
in this HASP and at the direction of the site HSO.

The following sampling equipment will be used at the site. Refer to Chapter 7.0
of the CLEAN HASP for information on the calibration and maintenance of the
equipment.

1. Foxboro Organic Vapor Analyzer Model 128 (OVA)

If the OVA detects a steady measurable quantity of organic vapors greater than
5 ppm (above background conditions) in the breathing zone, the field team will
withdraw from the site until health and safety conditions at the site are
reevaluated.

3.1.4.2 Personal Monitoring Personal monitoring will be undertaken to
characterize the personal exposure of high risk employees to the hazardous
substances they may encounter on-site. Personal monitoring will be conducted on
a representative basis. Personnel who are represented by the sampling will be
noted in field logs.

Hanshan HSP
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The following personal monitoring equipment will be used at the site. Refer to

Chapter 7.0 of the CLEAN HASP for information on the maintenance and calibration
of the equipment.

1. Thermoluminescent Dosimetry Body Badge

Hanahan.HSP
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4.0 DATA SHEETS
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BENZENE BNZ

l‘ . Commen Synonyms Waltery haud Coloriess Gasolingihe odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
é‘éﬁﬁe 6.1 Flash Point: 12°F C.C. {See Hazard Asseasment Handbook)
%"
Fons o A, LR s wior it pcces Freiing 5 Fux Evingianing oerts oy coarcl, pT
{oam, of carbon ¢ordie
6.4  Fire Extinguishing Agents Not 10 be
AvDiC contact willi hqui ¥nd vaDOr, Keep prople sway, Used: Water may be inettecive 1), HAZARD CLASSIFICATIONS
Weat gopples anc sell-contaned bresitung s05a1stus. 6.5 Specisl Hazards of Combustion

Snyt off igmilion $0utCes and Call tre oedEmment. - .
Siop av::g-ltpe A possisie, Producta: Not pertinent 111 Code of Federal Regulstions:

l‘u) Upwing end USE malel spisy 10 "klwk oown" VBRI, 6.6  Behavior in Fire: Vapor is hesvier than ak Flammable Lawg
soléte £nd temove dischiarged metena i 112 NAS Hazard Rating for Bulk Water
Noty local nealih &nc poliunon conttol spencits. ang may travel considerable distance 10 & . ol "o

source Of ignition ang flash back ransporistion;

€7  Ignition Temperature: 1097°F Category Rating
FLAMMABLE, o “: 1 Pe C’r G o) LT T sevreenese 3
Flashback slong vapor 1rail may ocewr, €2 Electrical Hazard: Clsss 1, Group H
Vapot may expiode f -pnnec in an enclosed area. 6.9 Burning Rate: €.0 mm/min. eanth §
Wear gogples anc sett 6.10 Adisbatic Flame Temperature: Vapor ifitant............ 1

"nmgunsn with Ory cherutal, |os'n ot carbon diosoe. "
Fire VSEIR! 2y be nEHEsIvE 0F HE, Data not svailable
COD! @rD0ser COMTANErS witl. witel. 6.11 Stolchlometric Air 1o Fue! Ratio:

Date not available

Liqwd or Sohg intant .
POSONS. .. vieeroennnnen
veeter Polution

' 6.12 Flame Tempersture: Dats not pvaitable Human Toxicity . 3
Aquatic Toreury. b
hesthelic Ettect. .. 3

CALL FOR WEDICAL AID. 7. CHEMICAL REACTIVITY Resclivity

xjﬁ:&"; 10 eyes. nose anc tvoat 7.1 Resctivity With Water; No testtion Other Chemicals......ooevuse 2

1 inhated, will Cause b gitficult ing, ot loss of i 7.2 Resctivity with Common Materials: No !

Move i hesh kv resclion o

1t DIERIUNG hat $10DPEC. Qvé BNMNTIE) TeSPeBbON 7.3 Stabluty During Transport: Staple 11.3 NFPA Hauard Chulllc;uon.

I bregsrung i OIThCUN. pivE Covpen. Category Ciassitication

LiouD 7.4 Neuiralizing Agents for Acids and Health Hazare (Blue) 2
. eshh Haza*e {Bive
Imiating to skin and eyes, Caustlcs: Not pan-nex_'u Fismmadilty (Red) 3
. Hatmniul it swallowed, 7.5 Polymerization: Not peninent R ity (Yel .
Exposure Remove COnizmeIeC Ciatang ang shoes. 7.6 Inhibitor of Polymerization: escivily (Yeliow) .. o
s, BHECteC a'€at ety of walet. .
IF e EYES, nold €yeuas Gpen kng flush wih plenty of witer. Not pertinent
IF SWALLOWED &7% w s CONSCIOUS, have wichns Gk wter 7.7 Molar Ratlo {Reactant 10
o mitk Proguct): Dets not avaitable

7.6 Resctlvity Group: 32

- 12, PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State st 15°C and 1 a1m:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS, Liaud
Water My be canpetous # ¢ enters wator intahes. : 122 Molecular Weight 7€.31
| Pollution | tguy scatneams sne mare sieat, - B3 oy pot el
} 124 Freezing Point:
£2.0°F = ££°C = 276.7°K
. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION 125 Critical Temperatura:
(See Resp Methods Handbook) 2.1 Category: Flammable bowd 8.1 Aqustic Toxicity: £52.0°'F = 26E.8'C m 562.1°K
Issue warning-high flammabilty 22 Chsad 5 ppm/6 he/minnow/lethal/distilled 12,6  Crhical Pressure:
Resinict access waler 710 psis = 4E.3 aim = "4.86 MN/m?
20 ppm/24 Me/suntish/TLa/1ap waler 12.7  Speciic Gravity:
5.2 Wateriow! Toxicity: Data not available C.67¢ at 20°C (kqud)
3.3 Bloiopical Oxygen Demand (BOD) 12,8 Llquid Surtsce Tension:
L 1.2 1/Id, 10 days 26. dynes/em = 0.02BE N/m at 20°C
8.4 Food Chaln Concentrstion Potentlatl; 129  Liquid Water Intertscial Tenslon:
3. CHEMICAL DESIGNATIONS 4, OBSTRVABLE CHARACTERISTICS None 35.0 gynesicm = 0.035 N/m at 20°C
3.1 CG Compativbliiry Class: Atomatic 4.1 Physical State (a8 shipped): Liquid . 12,90 Vapor (Gas) Specific Gravhy: 2.7
Hydrocarbon 4.2 Color: Colorless - 12,11 Ratio of Specitic Heats o1 Vapor (Gas}:
3.2 Formula: CiHs 4.3 Odor: A ic, rather ph i 1.061
3.3 IMO/UN Designation: 3.2/1114 odor; charsctenstic odor 12.12 Lstent Hest 0of Vaporization:
34 DOTID No: 114 169 Bw/ip = §4.1 calVg =
38 CkS'Rinury Nos 71-43.2 3,84 X 100 Mg
1213 Heat of Combustion: 17,460 Blu/ib
= ~=969E Cal/g = ~=dDE 0 X 10* J/kg
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1234 Hoat of Decompoaition: Not pertinent
. B 12.15 Haeal of Solution: Not peninent
6.1 Personal Proteciive Equipment: Hyorocarbon vapor canisier, supplied air or 8 hose mask; 9.1 Grades of Purily: 1216 Hest of Polymerization: Not pertinent
hydrocarbon-insoiuble Tubbar ot plastic gloves: chemical goppies or {ace splash shield; I06USINal DUHe e $0+ % 1225 Heat of Fusion: 30.45 cal/g
hydrocarmbon-nsoluble Bpron such 35 neoprent. Thiophene-iree 12.26  Limiting Value: Data not availabie
52 Symp Fi ing E: 0 Dmmss. itation, palior, foliowed by flushing, wesknaess, Nrtration 12,27 Reid Vapor Pressure: 3.22 psia
h cbesl lion, Coma and possibie ceath. Industrial 90% ..
5.3  Trestment of Exposure: SKIN: fiush with watet followed by s0ap and waler, remove Reapent "
contaminaled cloting and wash skin. EYES: flush with plenty of water until iritation subsidas, 9.2 Storage Temperature: Open
INHALATION: remove ftom w diately, Call & physician. IF ing is inegular or .3 ihert Atmosphere: No tequirement
$100ped, siant resustiiation, administsr oxypen. 9.4 Venting: Pressure.vacuum

54  Threshold Limit Values 10 ppm

5.5 Short Term Inhalxtion Limts: 75 ppm for 30 min,

56 Toxichty by ingestion: Grade 3: LDso = 50 10 500 mg/kg

87  Late Toxichty: Levhemia

5.8 Vapor (Gas) Irriiant Characieristics: i present in high concentrations, vApOTs May Cause ¥Titstion
of eyes O respieatory sysiem. The stect is temporary,

58 Uqguks or Solid Irritant Characteristics: Minimum hazard. If spilled on ¢iothing and aliowsd to
remain, may Cause smarning and reddening of the shin, - NOTES

£.10 Odor Threshold: 4,68 ppm

£,11 IDLH Value: 2,000 ppm
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ETHYLBENZENE

ETB

B Common Synonyms

Liquid Sweel, pasoline-lie
o001

6. FIRE RAZARDS

10. HA2ZARD ASSESSMENT CODE
{Soe Hazard Asssasmen! Handbook)

ATU

1.1 Code of Federal Repulstions:

1. HALARD CLASSIFICATIONS

Fl bl quid
11.2  NAS Haxsrd Rating for Bulk Water
Transporiation:
Category Rating
FUCvcsssssssscssssmmmstsrmssssssisssosossssrres 3
Heatth

113 HFPA Hazarc Clasaltication:

Vapox Iritent....

Water Polution
Human Toxicity.... 1
Aguatic Toxicity ... 3
LU LTI 3T — 2

Category Classification
Heanh Haze10 (Blut)unmummne 2
Fl ulity (Red)
Reactivity (Yellow) [

52 F

iy ring Exp
Modetate iriaton of sye with corneal injury possidle, ITitates skin and may cause blsters.

5.3  Treatment o Exposurs: INHALATION: i it effects ocour, semove victim 10 tresh ak, keep him
warm and Quil, and pet medical help promptly; i breathing stops, pive anificial respirstion,
INGESTION: inducs vomiting only Upon physician's approval; material in long may cause.
chamical pneumonitis. SKIN AND EYES: promptly flush with pisnty of waler (15 min. tor eyes)
and pel medical atiention; remove and wash contaminated ciothing before reuss.

B4 Threshold Uimit Valve: 100 ppn

$.5  Short Term Inhalation Limits: 200 ppm for 30 min,

56 Toxkity by ingestion: Grade 2 LDss = 0.5 10 5 g/kyg (rat)

5.7 Late Toxicity: Dsta not svaliable

83 Vapor (Gas) Irvtiant Ch

may Cause ITation of noss, Gizziness, deprassion.

ristica: Vapors causs rriation such that personnel will

. The atiact is 1

find high

E 81
(A1)

Ly

59 Liquid or Soiid rtieni Characisristics: Causas smaning of the skin and firsi-Oegree burns on
$hort exposre; may caues secondary bums on iong exposure,

Odor Threahold: 140 ppn

1DLH Valve: 2,000 ppm

E’B\c"ﬁemm 6.1 Flash Polnt 80'F O.C.; 58°F C.C.
F . . . od €2 Flmmsble LUmhs in AlR 1.0%-6.7%
loats on water. Fla ble, imiating vapor is pr . 6.3 Fire Extingulshing Apents: Foam {mos)
etfeciive), watel 1og, carbon dioxide or
dry chemical.
4 Tiecl witl BGUEC ETC VADOE REED DEDINE Eney.
C».'fl' ;;gp':e;, ;leu-':o‘:\:amec DeBiung E;;il;;us. L overclothing 6.4 Fire Extingulshing Agents Not 1o be
taglueing gloves) Us#d: Not pertinent
St ot 1ganion sources anc cal fue cepeament. 6.5 Special Hazards of Combustion
Stop pacharge i poLsiDle ards o
Stby Lowine End Us€ wEler $1Ry 10 “hnozh down™ vipor. Producis: Immitsting vapors ste ¢
IsCl216 EnC remove tscnpiped matenal when heated.
Noidy locki heghih gnc pCilslion contiol Egencies. 6.6  Behavior In Fire: Vapot i hasvier than sic
" P and may travel considerable distance 10
Fo T e ong vapor Uil may pecur, he source of igniion and tiash bsck.
Yaogr foayeupipge fLionied io 4n,enclossl. MOk, ;e rusber evercicining 67 lgnhtion Temperature: 860'F
Wnciuging ioves)., €.8  Elecirical Haxzard: Not pentinent
Fire Extinpuist. with gry me’n-:zl.'{ctrn. or cervon doride. €9  Burning Rate: &6 mm/min.
E‘:o"ﬂeurp!:)s;: :;:l':ﬁ.‘e": :'::P;":i».lel. 6.10 Adiabatic Flame Temperature:
. Dats Not Available
(Continued)
SR T TR 7. CHEMICAL REACTIVITY
VAPOR 7.1 Rescllvity With Water: No teaction
Irrating U . POSE 3N freoat,
y:;;n:.rzd::ﬁ'c:avse d‘;ihm o ditficult breathing, 7.2 Resctivity with Common Materiala; No
ll‘bret:.:n.'.c"nﬂ sioppes §ve Erhzial teSpIELDN tesction
It DrEEITUnG 1§ OMILUR. TnE CYVREN. 7.3 Subllity During Transport: Suble
7.4 Reutrallzing Apenis for Ackds and
uouin . Caustics: Not peninent
N m!:mm“?:lr‘:'?? .zlo'-: g gn2 $hoes 7.5 Polymerizstlon: Not pentinent
Exposure Flosk prectes | ey gtz 7.6 Inhibhor of Polymerization:
IFIN EYES holc oy DEf e:: fioer wgh plenty of waier Nol pertinent
¥ S\;-.I-E;I.CWE T Ene 16 CONSCIOUE, hEve vichim gnnk wElE? 2.7 Molar Ratlo {(Reaciant to
DG NST WOUCE VOV TING Product): Date Not Available
7.3 Reactivity Group: 32
HARMFUL 1O AOUATIC LIFE IN VERY LOW CONCENTRATIONS,
'Y t Fouling 1c shoreline,
ater May be Gangerous i R entecs wate iniakes.
Pollution NOIfy 1ocal NEARN NS wuSale OHIZIBNg,
Nouty operriay of nezdy water iniehes.
—
1. RESPONSE TO DISCHARGE 2 LABEL T WATER POLLUTION
(St Responss Kethods Handbook) 2.1 Category; Flammadie kqud 3.3 Aquatic Toxleitys
Mechancal containment 22 Cloa:3 20 ppm/9E M /bluegill/TLy /iresh waler
Shoukd be removed 3.2 Waterfowt Toxlcity: Daw not available
Chemical and physical vestment 1.3 biolopical Oxygen Demand (BODY
2.8% (iheot.), & days
.o, 2.4 Food Chaln Concentrstion Polentisk
None
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
31 CG Compatibiitty Clasa: Aromatic 4.1 Physical Siate (a3 shippedy Liquid -
hydrocarbon 4.2 Color: Coloriess
3.2 Formula: CoHiCHICH 43 Odor Aromatic
3.3 D4OJUN Deslpnation: 3.3/1175
3.4 DOTID Ros 1175 - R
3.5 CAS Repisiry No2 100414
5. HEALTH HAZARDS 8. SHIPPING INFORMATION
5.1 Personal Protective Equipment: Seit ined breathi 3 safety gopgles. 9.1 Grades of Purity: Ressarch rade:

.2

4

90.98%; pure grade: £9.5%; technical
prace: §5.0%

Storape Tempersturs: Ambient

Ineri Atmosphers: No 1equrement

Yenting: Open (flame aneater) or
pressure-vacoum

Y2
121

2.2
123

124
128
2.6
77
2.8

hE )

12,10
un

12.42

121

129
129§
1298
12.28
12.2¢
227

PHYSICAL AND CHEMICAL PROPERTIES
Physical State s1 15°C and 1 atm:
Ligud
Molecular Weight 106,17 '
Botling Poin! xt 1 stm:
2772°F = 136.2°C = 4D9.4°K
Freezing Point
~e139°F = —95°C = 170°K
Critical Temperature;
651,0°F = 343.0°C = 617.9°K
Critical Pressure:;
523 psia = 35.6 am = 3,61 MN/m?
Spetitic Gravity:
0.567 at 20°C (kqwd)
Uquid Surisce Tenslon:
29.2 dynes/cm w 00292 N/m 81 20°C
iquid Watsr Interiacial Tenslon:
35.48 oynes/cm = 0.03548 N/m 1
20°C
Vapor (Gas) Specitic Gravity:
Not pertinent
Ratio of Specific Heats of Yapot (Gask
1.07
Latent Hest of Vaporiation:
144 Blu/ib ~ 80,1 Cal/g m
3.35 X 108 J/hg
Hest of Combustion: —17,780 Blu/io
w —B877 cal/g m —413.5 X 100 J/hg
Heat of Decomponition: Not pertinent
Heat of Solutlon: Not pertinent
Hesl of Polymerization: Not pertinent
Hest of Fuslon: Dats Not Available
Umiting Valus: Data Not Available
Relt! Yapor Pressure: 0.4 paia

§. FIRE HAZARDS (Continued)

§.11  Stolchiomstric Alr 10 Fusl Ratio: Dala Not Avallable

612

Flame Tomp »: Dats Not Avallabl

i
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ETHYLENE DIBROMIDE

EDB

v Common Synonyms
1, 2-Diomoethane

Liquit Colodess Sweel ooor

6. TIRE HAZARDS

10. HAZARD ASSESSMENT CODE
{Se¢ Hazard Assessmant Handbook)
A-X

1), HAZARD CLASSIFICATIONS

1.1 Code of Federal Reguiations:
ORM-A
112 NAS Hazard Rating for Bulk Water
Transportation:
Category Rating
Fire..
Health
Vapor 1M,
Liquid or Sokd Inmnan
POISONS esresrssensanersasen
Water Polunion
Human Texicity,
Agquatic Toxicity,,
Aesthetic Etlect,
Reacivity
Orher Chemicals

113 NFPA Hazarg Chunlutlou

Category Clasattication
Hoanh Hezato (Blus).... e 3
F ittty (Fed) 0
Reactivity (Yeliow) [}

12, PHYSICAL AND CHEMICAL PROPERTILS

12.1  Physical State 01 16°C and 1 atme
Lawd
122 Molecuiar Welpht 167.66
123  Bolling Point at 1 atm:
265°F m 131°C m 404°K
12.4  Freszing Point
4LEF = $.8°C = 282,0°K
128  Critical Tempersture: NoI pertinent
12,6 Critical Pressure: Nol pertinent
12.7  Specific Gravity:
£.180 81 20°C (Wquet)
128 Uquis Surfsce Tenslon
38,75 dynes/em = 0.03E75 N/m at
20°C
128 Liquid Water interiacial Tenslon:
36.54 dynes/cm = 0.03654 N/m at
2C
12,40 Vapor (Gas} Specific Gravity:
Not pefiinenl
12,11 Ratio of Speciiic Heats of Vapor {Gas):
1109
1292 Latent Heat of Vaporization:
621 Blu/ib = 456 cal/g =
181 X108 Jing
12.93  Neat of Combustion: Not pertinent
12.14  Heat of Decomposition: Not pertinent
12.15 Heat of Solution: Not pertinent
1218 Msai of Polymerization: Nol pertinent
12.26 Heat of Fuslon: 13.7¢ callp
1226 Limhing Value: Dats Not Avaliable
12.27 Reid Vapor Pressurs: 0.4 psia

Bmyhrl* e :.z" z:.h P:I:tuNo:‘lh:r:‘abl: 1 flammable
romofurne mmal mhs s Not fiam!
Sinkg in watet. Foisonous vapoi is produced. . N
T DD OmOeIAne 15, WedD Frocting pont & SO°F, 63  Fire Extingulshing Apenta: Not perinent
Glycort dibi €4  Fire Extinguishing Agents Not to bs
Used: Not pentinent
ilﬂ;‘ oischaspe o Di‘ﬁ":'ﬂv ’;“‘?p&‘“’?‘e Ewey. 65  Speclal Hazarde of Combunstion
VOC cONiacl wir bowd ang vi I . N
IstiEte £ng temove dcharped metenal, Products: Decomposiion paser are toxic
Nonty loca heshih ng pollution contrel agencies. and imiating,

6.6 Behavior in Fire: Decomposes into 1oxic
imitating pases. Reacts with hot metals
such ss aluminum &nd megnesium,

Not flammable. €.7  Ipnhtion Tempersture: Not flammable
POISONOUS GASES ARE PRODUCED WHEN HEATED, 6.8  Electrical Hazard: Not peninent
Weat ¢oppl le's. $ECORaINeE t-eEinAg LPPATEIUS, 2h0 1ubbet Gvereicining €9 Burning Rete: Not lammabie
o0l Expased combmare win water, €10 Adiabatic Flame Yompersture:
Fire Dez Not Availsble
r 6.11  Stolchlomsiric Alr to Fual Ratio:
. Dats Not Available
€.12 Flame Temperature: Deta Not Available
CALL FOR MEDICAL #1D. 7. CHEMICAL REACTIVITY
YAPOR 7.1 Reactivily With Water: No resction
PmSONoues :i.lr)::izlfrg thtoat. 7.2 Reactivily whh Common Materiala: No
M"\en&‘ I-(-sr 8 el sesptaus 1eaction
I8 Sregining hat S10p0es. pive BB TesDratdn.,
If :uunmg is erhicul g'vg Lrygen. 7.3 Stadlihy During Transport Suble
D 7.4 Neuirsiizing Apents for Ackis ang
Lo R N
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. Caustica: Not perinent
Ex E}'—‘Ure Jrnating 10 skin S e 7.5 Polymerization: Not peninent
< Remove arneted Giotrng £00 £hoEs. .
P nt'?:&ﬂ:&ec Erers Wi ::ergy of weter, 7.6 inhibior of Polymerization:
IF IN EYES, hDIC evelcs oper BnC Hush with Dlenty Of watet, Not pentinent
¥ c\'\ALLO\"E;. enc vizum 1g CONSCIOUS, fieve vichims gnink. waier 7.7 Molar Ratlo (Resctant 1o
Product): Data Not Available
7.8 Reactivity Group: 36
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS,
Walter May be dangerous H n eniess waler intakes.
ey Inca! hedtih and wickie othoisls.
Poliution ng:?y OpEtEioNE Of NERTDY v‘-ner nanes.
1. RESPONSE 70 DISCHARGE 2 LABEL L. WATER POLLUTION
{See Response Mathods Handbook) 2.1 Category: Nons 8.1 Aqustk Toxicity:
Shouis be removed 22 Class: Not pertinent 16 MG/1/4B he/bluegliithesh water
Chemical and physical teatment 8.2 Wateriowl Toxichy: Dals not svailable
3.3 Blological Oxypen Demand (BOD)
Data not avaliadle
. 8.4 Food Chain Concentration Potentiak
Nor
3. CHIMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS

3.1 CG Compatiblitty Class: Halogensied 4.1 Physical Siate {as shipped): Liquid

hyttocarbon 4,2 Color: Coloriess
3.2 Formula: BrCHeCH: 87 4.3 Odor: Mildly swest; kike chiorolorm
3.3 IMO/UN Desipnation: 6.1/1605
3.4 DOT ID No.: 1605+
3.5 CAS Replstry Nos 106-93-4

5. HEALTH HAZARDS S, SHIPPING INFORMATION

5.4 Personal Prolective Equipment Canister type mask or seff ined sk mask: neoprent ploves; 9.1 Grades of Purity: Commercial

chmﬂc:l salaty popgies. $.2 Storaps Temperature; Ambient
$2 Sy Folowing Exp Locat infl jon, blsters anc wicers on skin; iritation in kungs 3.3 Inert Atmosphers: No requrement

lnd otganic injury lo Fver and kidneys; may be absorbed through skin. 9.4 Venting: Pressure-vacuum
§3 Treatment of Exposurs: Remove iom Remove inated clothing. Wash skin with

soap and waler, Flush eyss with plenty of watet. Consufl physician,
§.4  Threshold Limlt Value: 2 ppm
55 Short Term Inhalation Limits: 50 ppm for § min.
5.8 Toxichy by Ingestion: Grade 2; LDse = 50 to 500 mo/kg B
$.7  Late Yoxicity: Data not svailable
58 Vapor (Gea) initant Characleristica: Vapors cause 3 sfight smarting of the eyes or respiratory

system K present In high concenuations. The effect it femporary,
5.9 Lquid or Sokd irritent Characteristics: Minimum hazatd. H spilled on clothing and aliowed to

remain, May Cause SMarting and recdening of the skin.
510 Odof Threshold: Data nol svallable
$.91 1DLH Value: 400 ppm

NOTES
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TETRAETHYL LEAD

TEL

YEL
Lead tetraethyl

Common Synonyms Oily fiquid

Sinks in water, Poi

Colodess, but

Fruity odor
penarally dyed red el

5. 1) ble vapor is produced

AVOID CONTACT WITH LIOUID AhD VAPOR, eep people awey.

Wear gopoles, self-C o
(ncluding gloves).

Siop discharge f possible,

Call fre depariment,

&ng rubder ing

Stay upwing £00 use waler Sprey 10 “Anock down™ vapor.

Isolete end temove d:schsvged metensl,
Notity locsl heahth 2ng polivtion contro! Epencies.

Combu:
Conlainers may explods in

fire,
may xplode H ignited -n an anclosed aren.

51l
POISONOUS GASES ARE PRODUCED IN FIRE,

Vapor
Weat gopQles,
(including ploves).

Fire

Flood dischatpe p1et wih weler,

brezltung

ang rubber ing

Combsi fires fiom behind bermer ot protected lozation,

Exunguish with weter, dry cremizal, fosm, o2 cirbon dioxide.
Coo! expased coneners wik weler,

6. FIRE HAZARDS

10, HAZARD ASSLSSMINT CODE

&1 Flash Point 200°F C.C.; 165'F O.C. (Se+ Hazard Asscsament Handbook)
62 Flammable Umia In Al AsX-Y
Data not svailable
€3  Firs Extinguishing Agents: Water, foam,
dry chemical, or carbon dioxide
€4 Fire Extinguishing Agents Not to be 1% HAZARD CLASSIFICATIONS
Usad: Not pertinent
€5 Specisi Hazarda of Combustion 11.1 Code of Federal Regulations:

Producta: Toxic gases are gonsrated in
fres.

Poison,

11.2 KNAS Hazard Rating for Bulk Water

6.6  Behavior In Fire; May explode in fres. Transportation: Not ksted
€7 ignition Tempersture: Decomposes above | 113 NFPA Hazard ClassHfication:

230°F Category Clasaitication
€4 Electrical Hazard: Not petinent Hoatih Hezard (Blue)...... . 3
€9 Buming Rate: Data not available Fu ity (Red). 2

6,10 Adiabatke Flame Temperature:

Data not availadble

{Continved)

Exposure

ChLL FOR MEDICAL AID.

VAPOR

POISONOUS IF INHALED OR IF
Imsting 1o eyes,

Move 10 fresh i,

SKIN 1S EXPOSED,

It bregtning hes stopped, pive sndficis! respitetion.
1l breetting is oithicull, give Crypen.

uouip
* POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED,

will burn

n eyos,
Remove conisminsted cicimng an¢ shoes.
Flush gfleciec stees with pienty of weler,
IF IN EVES, hold evelts open £n0 flush with plenty of water,
IF SWALLOWED anc vichm 15 CONSCIOUS, heve wieum onink water
0t milk GNE hEve VICLT INOJCE VO
1F SWALLOWED &nc victm 1t UNCONSCH
40 NONNG €¥CEPt bEEF WITLM waIm,

JUS OR HAVING CONVULSIONS,

Water
Pollution

HARMFUL TO AQUATIC LIFE IN

VERY LOW CONCENTRATIONS,

May be Oangerous If 1t eniers walst imiakes.

Nottty Iocal heahh anc wiigire ctheials,
Notty operstor: 0! nesrD) wEle! lEhes.

IS
7.2

7. CHEMICAL REACTIVITY

Reactlvity With Water: No resction
Rexctivity whh Common Materiala: Rust
and some melsls cause decomposnion,
Stabiiity During Tranaport Stable below
200°F. At higher jemperajures, mey
detonale of explode when confined,
Neutrslizing Apents for Acids and
Caustics: Not pentinent
Potymerization: Not pertinent
InhibHor of Polymerization:
Nol peniinent
Molar Ratio {(Reactant to
Product): Dats not svailadle

Resttivity (YOUOW) wocericrrcsssssonsirss 3

1. RESPONSE TO DISCHARGE

{S+¢ Responass Methods Handbook) 21

2. LABEL
Catepory: Poison

Iasue waming-poison, 22 Chsx 6

walet contaminant
Restrict access
Should be temoved
Chemical and physical trestment

3, CHEMICAL DLSIGNATIONS

4. OBSERVABLL CHARACTERISTICS

3.1 CG Compatibikty Class: Not kisted 4.1 Physical Stale (ny shipped)y Liqud

32 Formuia: Pb{CaHa)e 4.2 Color: Dyed red or othet cistinctive color,
3.3 IMO/UN Desipnation: 6.1/1649 4.3 Odon Swee!

3.4 DOTID Noz 1648,

CAS Rogletry Noz 76-00-2

5. HEALTH HAZARDS

Personat Pm!ocﬂv; Equipment: Organic vapor typs canister iace mask for shorl pesiods; air kne

urinary output of Isad. i & large degres of absorption

wash immediately with herosene or similar

g Of the skin and firsi-Cegree bums on

1
type 1ot longet Penioss; Neoprens-coated, kquid-proof gioves; protective gogoles o (ace shisid;
white or l-gm-eolotod clothing; rubber ;hou o boots.

82 Sy
ﬁomhmuuonudmoomamyuwmnmw.mhm,m and death. Do
not contuse with inorganic lead.

53 Trestment of Exposurs: Remove victim from conlsminated arss and consult physician
immedistety. INGESTION: induce vomiting. SKIN:
petroleum distillate foliowsd by soap and water.

6.4 Threshold Umi Value: 0.1 mg/m®

55 Shorl Term Inhalstion Umha: 0.15 mg Po/m? for 30 min.

5.8 Toxicity by Ingestion: Oral ral LDy, = 17 mp/kp

57 Lats Toxkoiy: Lead poisoning

53 Vapor (Gas) lrritant Characteristics: Vapocs csuss & shghl smarting of the syes or respwatory
system i present in hiph concentrations. The etiect is 1emporary.

£9 Liquid or Solid kritant Characteristics: Causes
shor may cavss dary bums on long exposure,

510 Odor Threaholt Dals nol svaliable

7.3 Reactivity Group: Dats nol
12, PRYSICAL AND CKEMICAL PROPERTILS
12,3 Physical State 81 15°C and 1 atm:
Lauid
122 Molecular Welght 322.44
14,3  Bolling Point »t 1 stm: Decomposes
124  Freazing Point
—=215°F = —1537'C w 136'K
125 Critical Temperaturs: Not pertinent
8. WATER POLLUTION 12.6  Critical Presaure: Not pertinent
3.1 Aqustié Toxkity: 127 Spetitk Gravity:
0,20 mp/1/96 hu/bluepilt/TL, ftresh 1,633 at 20°C (hqud])
walet 12.0  Uquid Surtsce Tenslon:
82 Waterfow! Toxicity: Dats not svailable 28.5 oynes/em
1.3 Blological Oxypen Demand (BODX = 0.0265 N/m at (e31) 25°C
Data not available 128 Uquid Watet Interfacial Tenslon:
3.4 Food Chaln Concentration Potentiat: {e51)°40 oynes/cm = 0,04 N/m a3 20°C
Dau not svailable 12.10  Vapor (Gas) Speciic Gravitys
Nof pertinent
12,11 Ratlo of SpecHic Hests of Vapor (Gas):
Not pertinent
1212 Latent Hest of Vaporization:
Not perinent
1213 Heat of Combustion: (est) «=7,670 Bu/ib
= 380 cal/g = ~183 X 10* J/kg
12.34 HKHust of Decomposition; Not pertinent
12.15 Heat of Solution: Not pertinent
5. SHIPPING INFORMATION 1216 Haat of Potymerization: Not pértinent
1225 Hast of Fusion: Data not svailable
4.1 Grades of Purity; Technical 12.26 Limiing Valus: Data not svailable
9.2 Storspe Tempersturs; Ambient 12.27 Rekd Vapot Prassure: Date not available

23
L X

Inert Atmosphers; No iequirement
Yenting: Pressure-vacuum

S FIRE HAZARDS (Continued)
4.11 Stoichlometric Ak 10 Fue! Ratio: Data not svaiable

6.11 IDLH Value: 40 mg/m?

6.12 Flame Temperature: Data not available
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10.  HAZARD ASSESSMENT CODE
{See Hazard Assesament Handbook)
AT-U

11.  HAZARD CLASSIFICATIONS
111 Code ot Federal Regulationa:

Flammable liqud
11.2 NAS Hazard Fating for Bulk Water
Tranaportation:
Cairgory Rating
Fit@ v rvsssssmsasmssmmmmmmsssessssssssssssssoes 3
Health

VEDO! ITHBNY,eemversssscsssussersessnes 3
Uquid o1 Sobid Irmien ..
[ L —
Wsiter Foluton
Human Toxicity,

113 NFPA Hazard Chasslficstion:
Catepory Clasaitication
HeuNh He2a1C (Biue]....
Flammabiiny (Red)u....
R y (Yeliow)

Common Synonyms Watory lquid Colorless Pleasant odor €. FIRE HAZARDS
Toluot 6.1 Flash Polnt: 40°F C.C,; 55°F O.C,
’ Methylbenzane .
Methyibenzol ritati . 6.2 Flammable Umls in Al 1.27%-7%
Floats on water. Flammable, iiating vapor it produced. 63  Fire Extinguishing Agents: Carbon dioxide
ot dry chemical for sma! fires, ordinary
foam for tatpe fires.
Stop Oischatge it possidie. Keep peopic ewsy. €.4  Fire Extinguishing Agents Not fo be
Shut ott lgnnmr:\dsoarcesltnd call 1‘1:,5 cy!e:;:r::nlr.\" vepor Usad: Water may be inetective
Stay upwint &nd use walet sprey 10 "k w! .
Avn):d :0"\'-i:l with 4quic and vapol, €.5 Speclal Hazards of t%ombuAUon
1s0lste &nd semove discharped metens!, . Products: Not perinent
Nottly loza! hesith ang pofiution control sgencies. €.6 Behavior In Fire: Vapor is hervier than air
ang may traivel & considerable gistence 1o
" BLE ¢ souice of ignition and tlash back.
LAMMABLE, . .
Flashbsck along vapor trall may occur. 6.7 Ipnhion Temperature: 957°F
Vapor may expiode i ignied in an enclosed area. 6.8 Electrical Hazard: Class J, Group D
Wesr gopples 2ncd sef-coniainec brezihing EpPETEILS. 6.9 Buming Rate: 5.7 mm/min,
Extinpaish with dry chemicel, foem, o carpon dicxige. 6.0 A Flame T
Fi Wsler m2y be ingtiestive on e, % " P :
re Coo! €xposed COntermers with weler, Dana not availadble
{Continuved)
CALL FOR MEDICAL AD. 7. CHEMICAL REACTIVITY
IVAP:?H 16 eves. nose and thoat, 7.1 Reactivity With Water: No reaction
Al » °081.
i} inm':gc. v:Iyl cause nauses, vomring, headache, dizziness, 7.2 Reactivity with Common Materiala: No
onfcutt ing, of loss of i reaction
Move 10 tresh ait. . 7.3 Stabiity During Transpor: Stable
s $1050ed, Qrve ezl respiration.
I Dretiming T ;32 Svoen, izl tespued 7.4 Neutratizing Agents for Acida and
. Caustics: Not pertinent
Houin i 7.5 Polymsrization: Not peninent
Imiaung to skin anc eyes. = :
Exposure il swallowed, will cause nausea, vomiting of koss of conscipusness. 7.6 Inhiblor of Polymerizstion:
Remove corxm«'nue: t:o:filih; tn:: mloes. Not pentinent
f etl with plenty of weler,
::FIUI:\' EE\‘EE‘ no?::e:;el ' ;‘pen'ytnc flush with pienty of weser, 7.7 Molar Ratlo (Reactsnt 1o
IF SWALLOWED &nc m g CONSCIOUS, have vicum cnnt. weler Producty: Dats not svailable
or mitk,
DO NOT INDUCE VOMITING. 7.3 Reactivity Group: 32
Du?orous 10 aguatic ke in high concentrations.
Water Fouling 10 shoreling. .
May be dangeious H it enlers walet intakes.
Pollution Netty iocal hesnih snc wilclde othisls.
Notdy operalo:s 0! neerdy walet inithes,
1. RESPONSE TO DISCHARGE 2, LABEL 3. WATER POLLUTION
{Se¢ Response Methods Handbook) 2.1 Category: Flammadle Lgquid 3.1 Aquatic Toxkciy:
Issus waming-high tlismmability 22 Claaac3 1180 mp/ir9s he/suntish/TL Mresh
Evacusie aten water
2.2 Walerfow! Toxicity: Dats not svailsble
3.3 Blological Oxypen Demand (BOD):
roe 0%, 5 days: 38% (theor), € days
3.4 Food Chain Concentration Potentlak
None
3, CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS
3,1 CG Compatibliity Class: Aromatic 4.1 Physical State (ss shipped): Liquid
Hydrocarbon 4.2 Color: Coloriess
.32 Formula: CeHiCHy 4.3 Odor: Pungeny; aromatic, benzene-like;
3.3 IMO/UN Designation: 3.2/1264 distinct, ploasant
34 DOT ID Noz 1284
3.5 CAS Reglstry Noa 106-86-3
S, HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Persons! Prolmlir: Equipment: Ai-supplied mask; gogpies or Iace shiskd: plastic gloves. 9.1 Grades of Purtty: Resaarch, 1eagent,
8.2 ymp Following Exp Vapors iiiate eyes and uppet tespiratory Tact: casuse dixziness, © nivation-all §8.8 + %; industri
hesadach hesi d armest. Liquid irritates eyss and causes drying of skin. If containg B4 4 %, with 5% xylene and
aspitated, Causas coughing, paging, tisiress, and rapidly developing pulmonary edems. i small amounts 0! berzene and
ingested causes vomiting, priping, diarthea, Gepressad respuation. nonatomatic hydrocarbons; $0/120;
5.3  Trestmen! of Exposure: INHALATION: ramove 10 trash ak, give artificial tespiration and oxypen if Sess pure than industrial,
noeded; call 8 doctor, INGESTION: do NOT induce vomiting; call 3 doctor, EYES: fsh with $.2 Siorape Temperaturs: Ambient
waist for 81 least 15 min, SKIN: wipe off, wash with soap and watef. 9.3 Inart Atmosphere: No requitement
B4 ‘Threshokd Limit Value: 100 ppm $.4 Venting: Open (flame arresier) ot
5.5 Shorl Term inhalation LimHis: 600 ppm for 30 min, pressure-vacuum

[ %4
53

£y

80
Bt

Toxlcity by Ingestion: Grade 2; LDss » 0.5 10 5 g/kp

Late Toxkity: Kidney and fver darnage may fotiow lngestion.

Vapor {Gas) Imiant Characteriatica: Vapors causs 8 sight smaring of the eyas of respiratory
sysiem H presen in high concentrations. The etfect is temporary,

Liquid or Solid irritant Characteristica: Minimom hazsrd, i spilisd on clothing and allowsd 10
remain, may CAus# smarting and reddening of the skin.

Odor Threshold: 0.17 ppn

IDLH Valve: 2,000 ppm

12, PRYSICAL AND CHEMICAL PROPERTIES

12,1 Physical State st 15°C and 1 stm:
Liquid
122 Molecular Welght 92,94
123 Bolling Point 31 1 atm:
231.1°F = 110.6°C = 383.8°K
124  Freezing Point
—128°F = <95.0°C = 178.2°K
125 Critical Temperature:
635.4°F = 31EEC = 591.8°K
128 Critical Pressure:
596.1 psia = 40,55 aim = £.108
MN/m?
127 Specific Gravity:
0.867 81 20°C (Waud)
123 Uquid Surface Tenslon:
20,0 dynes/em = 0.0280 N/m »1 20°C
129 Liquid Water Imertacial Tenslon:
36.1 dynas/cm = 0.0361 N/m at 25°C
1210 Vapor {Gas) Specific Gravity:
Not pertinent
1211 Ratio of Spechic Hests of Vapor (Gas):
1.089
12,12 Latent Heal of Vaporization:
155 Bw/ib » 86.1 cal/g m
361 X 100 Jhg
12.33  Heat of Combustion: —17,430 Buw/lo
m 9665 callg = 4055 X 10% J7kp
1234 Hest of Decomposition: Not pertinent
1215 Hest of Solution: Not pertinent
1216 Hes! of Polymerization: Noi pertinent
12.25 Heat of Fuslon: 17.17 cal/g
12.26 Umiting Valus: Data not available
12.27 Reid Vapor Pressure: 1.1 psia.

6. FIRE HAZARDS (Continued)

8.11 Stolchiometric Alr 1o Fus! Retio; Dats not avalable
€.12 Flame Temp

Data not ilabl
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10. HAZARD ASSESSMENT CODE
(Sve Hazard Assessment Handbook)
A-T-U

1. HAZARD CLASSIFICATIONS

111  Code of Federal Reguistions:
Flammable hiquid
112 HAS Hazard Reting for Bulk Water
Transportation:
Calegory Rating
FHOsrncmssssssrsmrmssassrrsssensmsromereonss 3
Huatth
Vapor IMia Nl cesssressormess 1
Uuid of SOl ImHant cmecceeses 1

POBONS secvrsecossirsuressmrsssensrnssssossns 2
Water Polution

HUMEN TOXAY ormssarmsmersssnsrssseses 3

Aquatic TOXICNY .. 3

Austhetic EHOt tummmssmmmcsssrsaen . 2
Resciivity

Other Chemicals ... 1

| 711" geose—— 0

Seti Reattion... . 0

113 NFPA Haxard Clasalficetion:
Category Classificstion

Heatth Hazate (Blue).... W §
Fl ity (Red) 3

Reacivity (YOlow) eoommoars 0

Common Synonyms Walery liqud Coloress Swest odor 6. TIRE HAZARDS
pmetfiosnzens €1  Flash Point: 8¢'F C.C.
Fia P . o, 6.2 Flammabie Limhis in Al 1,1%.£4%
Floats on watler. Fiammable, initating vapor is produced. 63 Fire Extinguishing Apenta: Foam, dry
chemical, or carbon dioxice
6.4 Fire Extinguishing Agenta Nol 1o be
Elc: dischiepe f possidle Keep prople ewsy, Used: Waier may be inetlective,
Al fire gepanment.
£V0-2 CORACT with Iqund &0 VEDOr, 6.5  Specisl Hazards of Combustion
l1olate &nd remove aischarpec meleral. Products: Not pertinent
hotty local heshih snc pollution Conlto! &pencies. 6.6  Behavior in Fire: Vapot is heavier tan air
3nd may trave! considetable distance 10 8
- source of igniion and fiash back,
€7  lgnhion Temperature: $86°F
FLAMMABLE 7/ 5 3
Flashbach :Iu vapot 1l may oceur, 6.3  Etectrical Hazard: Class |, Group D
Vapor may expiode ff ighiec in an enclosed area. €.9 Burning Rate: 5.6 mm/min,
Wes! SEICONEINGD DreRtnng EDPEIETUS. .
Esuagaish with fozm, cry chemical, or carbon dioxide. 610 Adiabatlc Fhmo Temperaturs:
Flre Welet mey be inetestve or fre. Date not available
Coo! erpeset contaners wiih weler. €.11  Sioichlometric Ak 1o Fuel Ratio;
Oats not available
6.2 Flama Temperature: Dsta not available
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reacilvity With Water: No reaction
irmating 10 eyes, nose, and thoat, . .
] inmr:gd. will cause hescathe, ditficult bresthing, of loss of 72 Reactivity with Common Materials: No
" conﬁdoumm. reacton
ove 10 Iesh ki,
M tregsung Tae stopped, give Enicisl respirgtion. 7.3 Swbilty During Transport: Stable
11 brezthing 1£ cthcull, pve Cxypen. 7.4 Neutrnalizing Apents for Aclds and
UouID " Caustics: Not pertinent
N lanavng 10 skin and eyes. 7.5 Polymerization: No! pertinent
EXposure | i swaliowsd, wit: cause nnusan, 9. o loss of 7.6 InhinHor of Polymerization:
Remove COTMETINELET CICIWNG ENC SHOES, Not pertinent
Flush, stecleC £reee with pienty of water. ol pentinent
1F N EYES, holg eyelos Open Enc flush with plenty of water. 7.7 Molar Ratlo (Resciant to
1F SWALLOWEE gne wictir. s CONSCIOUS, heve vicim onnh, weter Product). Dats nol svailable
ik, 3
els] rg<'37 xucDLICE VOMITING, 7.8 Reactivity Group: 32
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS,
Water Fouling 10 shoreiine,
May be oangetous i i enters water intakes.
“ollutlon Notty 10282 heghh ang wilpide othcisls,
houty operatort of neeDy weler niakes,
1. RESPONSE TO DISCHARGE 2, WLaBEL 3. WATER POLLUTION
{Se¢ Resp o Handbook) 2.1 Category: Flammabie houd L1 Aquatk Toxkity:
Issoe waming-high flammability 22 Clasa:3 22 ppmips hr/bluegil/TL /tresh watee

Evacuale ares
Should be removed
Cnamical and physical reatment

32
33
LR
e

3, CHEMICAL DESIGRATIONS 4, OBSERVABLE CHARACTERISTICS

CG Competibiiity Class: Aromatic 41 Physical Siate (as shipped): Liquid
Hytrocarbon 4,2 Colon Coloriess

Formula: m=CoHs(CHa)s 4,3 Odor Like b

IMOZUN Designation: 5.2/1307

DOT ID Nos 1307
CAS Reglatry No: 105.36-3

a2
3

4

Waterfow! Toxicity: Dats not available
Biological Oxygen Demand (BODX
0 1b/io, § days: 0% (theor), & days
Food Chain Concentration Potential:
Data not available

61

§.2

53

4
&5
s
[ %4

5. REALTH RA2ARDS

Persona! Protective Equipment Approved canister or air-supplied mask: gogples o¢ face shiekl;
plastic gloves and bools.

Symptoma Following Exposurs: Vapors cause headache and daziness. Liquid initates eyes and
skin. i taken inio lungs, CaUSes severe coughing, distress, and Tapidly devsloping puimonary
edema. I ingesied, causes nauses, vomiting, Ctamps, headache, and coma; can be fatal. Kidney
and kver damape can octwr,

Treatment of Exposure: INHALATION: remove 10 fresh ai; administer astificial respiration and
oxygen K required; cakl a coctor. INGESTION: do NOT induce vomiting; call a doctor. EYES:
flush with waler foc at least 15 min, SKIN: wipe off, wash with s0ap and waler,

Threshold LUmit Value: 100 ppm -

Shori Term Inhalation Umits: 300 ppm for 30 min.

Toxiclty by ingestion: Grade 3; LDss = 50 10 500 g/kg

Lxts Toxichy: Kidney and Fiver damage.

.2
3
P X

9. SHIPPING INFORMATION

Grades of Purity: Ressarch: £0.99%;
Pure: 99.9%; Technical: 99.2%

Storape Temperature: Ambient

Inert Atmosphere: No requirement

Yenting: Open (flame arrester) o
pressure-vacuum

12, PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State # 15°C and 1 sim;
Uquid
122 Molecuiar Weight 106.16
123 Bolling Point i 1 stm:
268.4°F = 131.9°C = 405.1°K
124 Freszing Point
=54 2°F m —27.0°C = 225.3°K
1.5 Critical Temperature:
650.6°F = 543.8°C = 617.0°K
126 Criticel Pressure:
513.6 atm = 34.98 paia = 3.540
MN/m#
127 Speciik Gravity:

128 Uquid Surtace Tonmalon:

26.6 dynes/cm = 0.0286 N/m at 20°C

129 Uquid Water Interiacial Tension:

36.4 cynes/cm = 0.03564 N/m a1 30°C

1290 Vapor (Gae) Specific Gravity:
No! pertinent

12,11 Ratio of Specinc Haats of Vapor (Gask
.01

1212 Lejeni Hewt of Vaporization:
147 Bu/ib = 81.9 cal/g =
3.43 X 10* J/kg

12.13  Haal of Combustion: 17,554 Btu/b =

—$752.4 cal/g w ~40E.31 X 10% J/hD

12.94 Heat of Decomposttion: Not pertinent
1238  Hest of Solution: Not pertinent

12.98 Hest of Polymerizstion: Not pertinent
12.25 Hee! of Fuslon: 25.01 cal/g

1226 Limiting Valve: Dats not avaladle
1227 Reld Vapor Pressure: 0.34 psia

K3  Vapor (Gas} Irritant Characteristics: Vapors causs a skipht smarting of the syes Of respiraiory
sysiom N present in high X The etioct is 1emporary.
£9  Uquid or Sokd irritant Characteristica: Minimum hazard. if spiled on clothing and aliowed to
remain, may cause smarting and tedcening of the skin. NOTES
§.10  Odor Threshold: 0.05 ppm
+ K11 IDLK Value: 10,000 ppm
e
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Diesel 0il (fuel oil #2)

Physical and chemical description: flasmmable, slightly viscous brewn

1iquid obtained from the distillation of crude petroleunm. Diésel oil
is a mixture of hydrocarbons, predominately unbranched alkanes of
10-16 carbon atcms with smaller amounts of aromatic and polynuclear
arocmatic hydrocarbons (PAH's). Diesel oil floats oa water, having a
gpecific gravity of less than 1.

Uses: fuel for trucks, ships, and trains.

Toxicity: Because of their water solubility and carcinogenicity,
benzene and PAM's zre the chemicals of health concern in diesel oil.

Benzene, found in trace amounts in diesel oil, is knowan to cause

levkemia, a cancer cf the blood forming cells. PAN's #; a2 class
(1-10% in diesel) are considered to be carcinogenic to a number of
animal species. Denzo(a)pyrene is one of the wost coumonly found and
carcinogenic PAH. The alkanes of 10~16 carbon atoms, which mzke up
the bulk of diesel oil, are of less concern dve to their very low

water solubility and low toxicity. -

Concentration Guidelines and Standards: The maximum tolerable

T

concentration for diesel oil ia drinking water is 100 ug/l, dve to
organolc#&ic (taste and smell) considerations. The EPA Office of
Drinking Water recommends that the short term concentrations of PAX's
in drinking water not exceed 25 ug/l. This is the 7 day suggested no
adverse response level (SNARL) and does not take into account the
long term cancer r}sk. These concentrations should be tolerated only
in emergency situations where no other higher quality water source is

available. '



. Naphthalene (CjqHg)

Physical snd Chemical Description: white crystalline solid with a

charscteristic "moth ball" odor. Naphthalene is more dense than
water (sp. gr. 1.145) and has a solubility of 30,000 - 40,000 ug/l @
25°C. It melts at 80°C but will sublime (volatilize from a =olid) at
room temperature. Naphthalene is considered a polynuclear aromatic
hydrocarbon (PA3).

Uses: intermediate in dye production and formationm of solvents,
lubricants, and motor fuels. Used directly as a moth repellant.
Toxicity: Naphthalene may be zbsorbed by inhalation, ingestion or
skin or eye contact. Chronic exposure can cause cataracts, kidney

disease and red blood cell breskdown,. especially in infants and

individuvals deficient in the enzyze G6PD. Naphthalene has been shown
. to be nonmutagenic and noncarcizogenic.

Classification: Hazardous Substance (EPA)

Hazardous Waste (EPA)

Priority Toxic Pollutant (EPA)
Persigtancc: Naphthalene can oxid£~e in the presence of light and
air, SOI after 14 days in one study. Microbisl degradation has also
been demonstrated in the laboratory i; solutions as concentrated as

3.3 vg/l. -Little breakdown is expected, however, under the dark,

anaerobic conditions characteristic of in-situ ground water.




Phenanthrene (C1zE10)

Physical and Chemical Description: colorless, monoclinic crystals

soluble ia water, 1,000-1,300 uvg/l @ 2.5°C, specific gravity = 1.179.
Phenanthrene is a PAH.

Uses: dyes, explosives, a natural constituent of coal tar and of
diesel oil (0.351).

Toxicity: Phenanthrene has been identified as a mild allergen and
humzn dermal photosensizizer., Limited acute and chromig animal

experiments show it to be of low to moderate toxicity.

Classification: nore

luvorene (CyaH)g)

Phvsical and Chemical Description: Combustidle white solid having a

y of 1.20 and a water solubility of 1980 ug/l.

[a N
[c]
3
(53
| X
v

Uses: Manufacture of dyestuffls.

Toxicitv: Little specific information 1is available about the toxicity
of flvorene but it is a polynuclear aromatic hydrocarbon (PAH), a
group ﬁhldg contains known human carcinogens.

Classification: None




5.0 SITE CONTROL

5.1 ZONATION. Due to the nature of the work (multiple soil borings and well
installations throughout the study area) and the properties of the potential
chemicals found ongite, typical exclusion, contamination reduction, and support
zones are not necessary or practical at all locations. Therefore, where
appropriate, a "floating" exclusion zone in the perimeter of the sampling site
will be established to eliminate access to the area by individuals not working
on the project or involved in the assessment work. The perimeter will be at
least 20 feet in radius and moved accordingly as the assessment points are moved.

5.2 COMMUNICATIONS. When radio communication is not used, the following air
horn signals will be employed:

HELP three short blasts ( « « «)
EVACUATION three long blasts ( _ __)
ALL CLEAR alternating long and short blasts ( _ - .)

5.3 WORK PRACTICES. General work practices to be used during ABB-ES projects
are described in Chapter 9.0 of the CLEAN HASP. Work at the site will be
conducted according to these established protocol and guidelines for the safety
and health of all involved. Specific work practices necessary for this project
or those that are of significant concern are described as follows.

. Work and sampling will be conducted in Level D clothing and equipment.

Hanahan,HSP
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6.0 DECONTAMINATION AND DISPOSAL

All personnel and/or equipment leaving contaminated areas of the site will be
subject to decontamination, which will take place in the contamination reduction
zone. General decontamination practices used during ABB-ES projects are
described in Chapter 13.0 of the CLEAN HASP.

6.1 PERSONNEY. DECONTAMINATION. All personnel leaving the study area are subject
to decontamination (as necessary). The decontamination procedure required will
be determined by the nature and level of contamination found at the sites. At
a minimum, site personnel will remove loose soils from boots and clothing before
leaving the site. More thorough decontamination procedures will be observed as
dictated by site conditions. These procedures are described in Chapter 13.0 of
the CLEAN HASP.

6.1.1 Small Equipment Decontamination Small equipment will be protected from
contamination as much as possible by keeping the equipment covered when at the
site and placing the equipment on plastic sheeting, not the ground. Sampling
equipment used at the site will be used only once or will be field cleaned
between samples with scapy water (Alconox), rinsed with clean water, rinsed with
an approved Quality Assurance/Quality Control solvent, and final rinsed with
organic free water.

6.1.2 Heavy Equipment Decontamination Drilling equipment will be protected from
contamination as much as possible by placing the equipment on plastic sheeting,
not the ground. The drill rig and associated drilling equipment will be cleaned
with high pressure water or high pressure steam followed by a soap and water wash
and rinse. Loose material will be removed by brush. The person performing this
activity will be at the level of protection used during the field investigation.

6.2 COLLECTION AND DISPOSAL, OF DECONTAMINATION PRODUCTS. All disposable
protective gear, decontamination fluids (for both personnel and equipment), and
other disposable materials will be disposed of at the site. Decontamination
fluids (i.e., isopropanol [e.g., split spoons and groundwater sampling pumpl})
will be stored in amber glass bottles. Disposable materials (e.g., gloves and
TyveksTg) will be bagged and disposed of properly.

L

Hanahan.HSP
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7.0 EMERGENCY AND CONTINGENCY PLAN

This section identifies emergency and contingency planning that has been
undertaken for operations at this site. Most sections of the HASP provide
information that would be used under emergency conditions. General emergency
planning information is addressed in Chapter 14.0 of the CLEAN HASP. The
following subsections present site-specific emergency and contingency planning
information.

7.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATIONS. The site HSO or
the Health and Safety designee ig the primary authority for directing operations
at the site under emergency conditions. All communications both on- and off-site
will be directed through the HSO or designee.

7.2 EVACUATION. Evacuation procedures at the site will follow those procedures
discussed in Chapter 14.5 of the CLEAN HASP for upwind withdrawal, site
evacuation, and evacuation of the surrounding area. Evacuation from the DFSP
facility will be conducted with all personnel meeting at the main facility gate
at the northwest corner of the site. EBEvacuation will proceed by travelling south
(left) on North Rhett Boulevard, away from the site.

7.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID. Any personnel injured on-site
will be rendered first aid as appropriate and transported to competent medical
facilities for further examination and/or treatment. The preferred method of
transport would be through professional emergency transportation means; however,
when this is not readily available or would result in excessive delay, other
transport will be authorized. Under no circumstances will injured persons
transport themselves to a medical facility for emergency treatment.

Hanahan HSP
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8.0__ADMINYSTRATION

8.1 PERSONNEL. AUTHORIZED DOWNRANGE. Personnel authorized to participate in
downrange activities at this site have been reviewed and certified for site
operations by the Project Manager and the HSS. Certification involves the
completion of appropriate training, a medical examination, and a review of this
site-gpecific HASP. BAll persons entering the site must use the buddy system, and
check in with the Site Manager and/or HSO before going downrange.

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL:

*+ Ken Busen *+ Joe Daniels

*+ Peter Redfern *+ Andrew Harvey
*+ Jay Koch : *+ Kathleen O'Neil
*+ Alan Stodghill *+ Peqgy Lavyne

*+ Kevin Warner

OTHER CERTIFIED PERSONNEL:

* FIRST-AID-TRAINED
+ CPR-TRAINED

' Hanshan HSP
05.91 (CLEAN.O1} 8-1



8.2 HEALTH AND SAFETY PIAN (HASP) APPROVALS. By their signatures, the
undersigned certify that this HASP will be used for the protection of the health
and safety of all persons entering this sjite.

/Béglth and Safety Manager/Supervisor Date

8.3 FIEID TEAM REVIEV. I have read and reviewed the health and safety

information in the HASP. I understand the information and will comply with the
requirements of the HASP.

NAME:

DATE:

SITE/PROJECT:

Hanshan.HSP
05.91 (CLEAN.01} 8-2



8.4 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all
on-site personnel and kept in the Support Zone during site operations. It is not
a substitute for the Medical Surveillance Program requirements consistent with
the CLEAN HASP. This data sheet will accompany any personnel when medical
asgistance or transport to hospital facilities is required. If more space is
required, use the back of this sheet.

Project:

Name:

Address:

Home Teléphone: Area Code ( )

Age: Height: Weight:

In case of emergency, contact:

Address:

Telephone: Area Code ( )

Do you wear contact lenses? Yes ( ) No ( )
Allergies:

List medication(s) taken regularly:

Particular sensitivities:

Previous/current medical conditions or exposures to hazardous chemicalg:

Name of Personal Physician:

Telébhone: Area Code ( )

Hanahan.HSP
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8.5 _EMERGENCY TELEPHONE NUMBERS.

Police Department

Primary Hospital (U.S. Naval Hospital

Alternate Hospital (Baker Hospital)

Base Fire Department

Off-site Emergency Services
Poison Control Center

National Response Center
Regional USEPA Emergency Response

Site HSO: Alan Stodghill

General Site Supervisor: _Ken Busen

Project Manager: Peter Redfern

ABB Environmental HSM: _C.E. Sundquist

Hanahan.HSP

05.91 (CLEAN.O1) 8-4

(803)
(803)
(803)
(803)
(803)
(800)
(800)
(800)
(904)
(904)
(904)

(207)

747-5711

743-5130

744-2110

744-4073

744-4073

962-1253

424--8802

414-8802

656-1293

656-1293

656-1293

775-5401 x101



8.6 ROUTES TO EMERGENCY MEDICAI, FACILITIES. The primary source of medical
agsistance for the site is:

U.S. Naval Hospital
Charleston, South Carolina

DIRECTIONS TQ_ PRIMARY: Take Rhett Ave. (Hwy 136) south to Park Circle. Turn
right and drive around Circle until you reach Montague Ave. Go west on Montague
Ave. until you reach Interstate 26. Take Interstate 26 south approximately 3.5
miles. Hospital is on the right side of the Interstate. See Figure 8-1.

The alternate source of medical assistance for the site is:

Baker Hospital
Charleston, South Carolina

DIRECTIONS TO ALTERNATE: Take Rhett Ave. (Hwy. 136) south to Park Circle. Turn
right and drive around circle until you reach Durant Ave. Go west on Durant Ave.
until you reach Rivers Ave. Take Rivers Ave.south approximately 1.5 miles.
Hospital is on the left side of Rivers Ave. See Figure 8-1.

Hanahan HSP
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ROUTE TO U.S. NAVAL HOSPITAL
AND BAKER HOSPITAL
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The Oc&ﬁpahonal Safety and Health Act of 1970 provides job safety and health protection
for workers by promoting safe and healthful working conditions throughout the Nation.

Requirements of the Act include the following:

All employers must furnish to employees employment and a place
of employment free from recognized hazards that are causing or are
likely to cause death or serious harm or employees. Employers
must comply with occupational safety and health standards issued
under the Act.

standards, rules, regulations and orders issued under the Act that
apply 10 their own actions and conduct on the job

The Occupational Safety and Health Administration (OSHA) of
the U.S, Department of Labor has the primary responsibility for
administeringthe Act. OSHA issues occupational safetyand health
standards, and its Compliance Safety and Health Officers conduct
jobsite inspections to help ensure compliance with the Act.

The Act requires that a representative of the employer and a
representative authorized by the employees be given an opportunity
10 accompany the OSHA inspector for the purpose of aiding the
inspection,

Where there is no authorized employee representative, the
OSHA Compliance Officer must consuit with a reasonable number
of employees concerning safety and health conditions in the
workplace,

Employees or their representatives have the right 1o file a complaint
with the nearest OSHA office requesting an inspection if they
believe unsafe or unhealthful conditions exist in their workplace.
OSHA will withhold, on request, names of employees complaining.

The Act provides the employees may not be discharged or dis-
criminated against in any way for filing safety and health complaints
or for otherwise exercising their rights under the Act.

Employees who believe they have been discriminated against may
file a complaint with their nearest OSHA office within 30 days of
the alleged diseriminati

1f upon inspection OSHA believes an employer has violated the
Act, a citation alleging such violations will be issued to the
employer. Each citation will specify a time period within which the
alleged violation must be corrected.

Employees must comply with alf occupational safety and health

The OSHA citation must be prominently displayed at or near the
place of alleged violation for three days, or uniil it is corrected,
whichever is later, to warn employees of dangers that may exist
there.

The Act provides for mandatory penalties against employers of up
1o $1,000 for each serious violation and for optional penalties of up
1o $1,000 for each nonserious violation. Penalties of up 10 $1,000
per day may be proposed for failure 10 correct violations within the
proposed time period. Also, any employer who willfully or
repeatedly violates the Act may be assessed penalties of up 10
$10,000 for cach such violation.

Criminal penalties are also provided for in the Act. Any willful
violation resulting in death of an employee, upon conviction, is
punishable by a fine of up to $250,000 (or $500,000 if the employer
is a corporation), or by imprisonment for up 10 six months, or by
both. Conviction of an employer after a first conviction doubles
these maximum penalties,

While providing penalties for violations, the Act also encourages
efforts by labor and management, before an OSHA inspection, to
reduce workplace hazards'voluntarily and to develop and improve
safcty and health programs in all workplaces and industries.
OSHA'’s Voluntary Protection Programs recognize outstanding
cfforts of this nature.

OSHA has published Safety and Health Program Management
Guidelines to assist employers in establishing or perfecting
programs 1o prevent or control emplyee exposure to workplace
hazards. There are many public and private organizations that can
provide information and assistance in this effort, if requested. Also,
your local OSHA office can proivde considerable help and advice
on solving safety and health problems or can refer you 1o other
sources for health such as training. '

Free assistance in identifying and correcting hazards and in improv-
ing safetyand health management is available to employers, without
citation or penalty, through OSHA-supported programs in cach
State. Thse programs are usually administered by the State labor
or Health department or a State university.

POSTING INSTRUCTIONS |

Employees in States operating OSHA approved State Plans should
obtain and post the State’s equivalent poster.

More Information

Washington, D.C.

Additional information and  Atlanta, Georgia (404) 347-3573

copiesof the Act, specificOSHA  Boston, Massachusetts (617) 565-7164 1989 (Revised)

safety and health standards,and  Chicago, Illinois (312) 353-2220 OSHA 2203

other applicable regulations  Dallas, Texas (214) 767-4731

may be obtained from your Denver, Colorado (303) 844-3061

employer or from the nearest Kansas City, Missouri (816) 426-5861 Elizabeth Dole, Secretary of Labor

OSHA Regional Office in the New York, New York (212) 337-2325 U.S. Department of Labor

following locations: Philadelphia, Pennsylvania (215) 596-1201 . . :
San Francisco, California (415 995-5672 Occupational Safety and Health Adminstration
Settle, Washington (206) 442-5930

Under provisions of Title 29, Code of Federal Regualtions, Part 1903,2(a)(1) employers must poat this notice {or & facsimile) in 2 conspicuous place where notices 1o employees sre
. customarily posted.
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1.0 TINTRODUCTION

ABB Envirommental Services, Inc. (ABB-ES) was contracted by the Naval Facilities
Engineering Command, Southern Division (SDIV) to prepare a Contamination
Assessment Plan (CAP) for the Defense Fuel Supply Point (DFSP), Hanahan, South
Carolina. The purpose of the CAP is to outline a field investigation and
sampling program that will assess the source and extent of petroleum contamina-
tion along the eastern and western boundaries of the site. The investigation and
subsequent report will be presented by SDIV to the South Carolina Department of
Health and Environmental Control (SCDHEC) for review. The following report
presents the site location, summarizes previous investigations, and develops the
rationale for the proposed monitoring plan to be implemented under the
Contamination Assessment (CA).

HanahDF.CAP
05.91 {CLEAN.01} -1-



FINAL DRAFT

2.0 BACKGROUND

2.1 SITE DESCRIPTION. The DFSP site is located approximately 3.5 miles east of
Charleston Air Force Base within the city limits of Hanahan, South Carolina
(Figure 1). The site occupies approximately 36 acres just east of North Rhett
Boulevard. Immediately north of the DFSP facility is a residential community
called Gold Cup Springs Subdivision (Figure 2). The areas to the west and south
of the site are comprised mainly of light industry. Immediately east of the site
is a U.S. Army-Navy Reservation. The facility contains seven 70,000 barrel
capacity aboveground storage tanks, truck loading stands, and several buildings.
Each tank is constructed of welded steel with a floating roof and is surrounded
by an earthen berm. The primary product handled at the facility is JP-4 jet
turbine fuel.

The DFSP facility is owned and operated by the Defense Logistics Agency,
Alexandria, Virginia, and the facility property is owned by the U.S. Air Force.
Environmental investigations and remedial activities at the site are being
performed by SDIV.

2.2 SITE HISTORY. In September 1975, a leak developed in the bottom of storage
tank No. 1 immediately after it had been cleaned and put back in service.
Approximately 83,000 gallons of JP-4 jet fuel were lost before a water bottom was
put in the tank. Leakage was confirmed to be the cause of the loss. The lost
fuel reached the shallow, surficial aquifer and migrated northward into the Gold
Cup Springs Subdivision, a subdivision of approximately 75 homes.

In November 1975, the U.S. Army Environmental Hygiene Agency (USAEHA) from
Aberdeen Proving Ground, Maryland, was brought in to investigate the site.
Monitoring wells were installed to delineate the contamination and a well point
system was constructed in December 1975 to extract the fuel from the groundwater
and soils. The well point system became impractical by January 1976. A
collection ditch was built along the northern border of the site to collect the
remaining fuel. A second well point system was installed in March 1976 and was
operated until April 1976. It was estimated that approximately 25 percent of the
lost fuel was recovered by these operations.

In June 1980, the Defense Fuel Support Center (DFSC) contracted Dames and Moore
to conduct a field investigation and monitoring program to assess the extent of
groundwater contamination at the DFSP facility and in the Gold Cup Springs
Subdivision, north of the facility. Dames and Moore installed 17 monitoring
wells and collected groundwater samples from these wells for pH, specific
conductance, total organic carbon, oil and grease, and diethylene glycol
monomethyl ether (a fuel system icing inhibitor) analyses. The study concluded
that hydrocarbon-related contamination was present in minimal amounts and was
dispersed around the site. Past fuel recovery, chemical and biological
processes, and natural dilution had reduced groundwater contamination.

HanahDF.CAP
05.91 (CLEAN.01) -2-
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In 1985, samples from additional monitoring wells installed by Science
Applications International Corporation and sampled by General Engineering
Laboratories, revealed JP-4-related compounds, including benzene, ethyl benzene,
toluene, and xylenes (BETX) in one of the off-site wells. In additional studies
conducted by McClelland Engineers, Inc., in 1986 and RMT, Inc., in 1987, JP-4-
related compounds were detected in the groundwater, surface water, soil, and
sediment within the Gold Cup Springs Subdivision. In addition, air monitoring
studies conducted by RMT, Inc., in 1987 identified some contamination of the air
in subdivision homes and throughout the neighborhood.

In October 1987, ICF-Clements Associates, Inc., prepared a Risk Assessment for
the DFSP facility. The results were that inhalation and ingestion of contamina-
tion associated with the facility, most notably benzene, could pose a potential
cancer risk of greater than 1 in 1 million and that exposure to chemicals, while
swimming in pools filled with contaminated groundwater, may result in significant
risk. Exposure to noncarcinogens (most notably total xylenes) may also result
in a hazard index greater than 1.

As a result of the investigations at the site, bioremediation was selected as the
cleanup technique. The U.S. Geological Survey (USGS) is currently operating and
monitoring the bioremediation system at the site.

In addition to the 83,000 gallon fuel leak at tank No. 1, other areas of the
facility have been found to be contaminated with petroleum hydrocarbons. Small
spills and leaks are the likely contributors of contamination in these areas.
The USGS performed an initial site screening of the site using a passive soil gas
survey in 1990. The USGS report concludes that an assessment of contamination
delineation should be performed along the eastern and western parts of the
facility.

2.3 HYDROGEOLOGY

2.3.1 Regional Hydrogeology The Charleston, South Carolina area is underlain
by four water bearing zones. These zones include the surficial water table
aquifer, the Tertiary Aquifer System, the Black Creek Aquifer, and the Middendorf
Aquifer.

The Coastal Plain of South Carolina, which includes Charleston, consists of a
series of complex, interbedded unconsolidated to partially consolidated
sedimentary formations of Late Cretaceous to Quaternary age. Surficial sediments
within the study area consist of a variable sequence of sand, silt, and clay with
a basal conglomeratic layer containing phosphate nodules that are a part of the
Ladson Formation. The formation averages about 30 feet in thickness. These
sediments were deposited as a result of a series of sea level encroachments and
recessions that occurred during the Pleistocene epoch (Siple, 1946.)

HanshDF.CAP
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The surficial water table aquifer is contained within the unconsolidated
sediments of the Ladson Formation. The aquifer is recharged largely by the

infiltration of precipitation over the area. Locally, the aquifer may be
recharged by seepage from the underlying Santee Limestone in areas where the
Cooper Formation is absent. Discharge from the surficial aquifer occurs

principally by evapotranspiration and through natural seepage to surface water
bodies. Shallow wells account for only a small amount of discharge from this
aquifer and vertical migration into underlying aquifers is limited by the Cooper
Formation. Depth to the water table of the surficial aquifer ranges from 3 to
15 feet below land surface (bls) and generally reflects changes in the local
topography. Well yields average approximately 85 gallons per minute (gpm) with
reported transmissivities between 600 and 1,340 feet squared per day (ft?/day)
(Park, 1985). The groundwater is commonly acidic and may contain high iron
concentrations.

Unconformably underlying the Ladson Formation and forming the lower confining
unit of the surficial aquifer and upper confining unit of the Tertiary Aquifer
System is the Cooper Formation of Oligocene age. The Cooper Formation is a
massive sandy, phosphatic limestone that is uniform in color and texture. The
Cooper Formation requires only a few feet of thickness to effectively retard
vertical groundwater flow.

Underlying the Cooper Formation and comprising the Tertiary Aquifer System are
the Santee Limestone of Eocene age and the Black Mingo Formation of Paleocene
age. The Santee Limestone consists of a creamy-white to gray, slightly
glauconitic lime mudstone to marl. The unit ranges from 60 to 80 feet thick in
the project area (Park, 1985). Wells tapping this unit yield between 200 and 500
gpm and are mostly under artesian conditions. The Tertiary Aquifer System is
recharged by infiltration in updip outcrop zones inland of the project area.
Groundwater flow in the aquifer is to the southeast under relatively flat
regional hydraulic gradients (Aucott and Speiran, 1985). Excessive hardness and
high iron and fluoride concentrations are common in the groundwater of the Santee
Limestone. Brackish water can be found at the coastal margin of Charleston
County.

The Black Mingo Formation underlies the Santee Limestone and is composed of
limestone, green to gray argillaceous sand, and dark-gray to black clay. This
formation is approximately 400 feet thick in the project area (Park, 1985). This
formation is hydraulically connected to the Santee Limestone and is the lowest
unit of the Tertiary Aquifer System. The sands of the Black Mingo Formation
constitute the major water-bearing strata. Well yields average approximately 230
gpm. Transmissivities in this unit range from 500 to 3,700 ft?/day and hydraulic
conductivities range between 29 to 170 ft/day (Park, 1985).

Underlying the Black Mingo Formation approximately 700 feet below mean sea level
(MSL) are the Peedee, Black Creek, and Middendorf Formations of Late Cretaceous

HanahDF.CAP
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age. These formations consist of interbedded sand, silt, and clay with
occasional limestone. Each of these formations 1is capable of producing

groundwater under artesian pressure; however, the major water bearing zones are
the Black Creek Aquifer in the Black Creek Formation and the Middendorf Aquifer
in the Middendorf Formation. .

The lower part of the Black Mingo Formation and the Peedee Formation contain
sufficient clays and silts to form an effective vertical hydraulic barrier
between the upper Tertiary Aquifer System and the lower Black Creek Aquifer.
Another confining unit exists in the lower Black Creek Formation and upper
Middendorf Formation to separate the Black Creek Aquifer from the Middendorf
Aquifer. Hydraulic conductivity in the Black Creek Aquifer has been estimated
at 2 to 59 feet/day with a storage coefficient of 10™* (Park, 1985). Groundwater
flow direction in the Black Creek Aquifer is to the east. The Middendorf Aquifer
is the most productive of the two aquifers with groundwater flow to the east-
northeast under a gentle regional hydraulic gradient (Aucott and Speiran, 1985).
Both aquifers contain potable water; however, in some areas water quality may
have excessive concentrations of dissolved sodium, bicarbonate, and fluoride.

The basement rock in the region is Triassic in age and occurs approximately 3,000
feet below MSL (Park, 1985).

2.3.2 site Hydrogeology Soil boring and monitoring well data from previous
studies indicate that the DFSP site is underlain by 25 to 38 feet of recent fill
and fine sands with numerous clay and silt lenses and basal layers of phosphatic
gravels of the Ladson Formation. This formation thins towards the north. The
surficial aquifer is contained in these materials. Beneath the Ladson Formation
and forming the base of the surficial aquifer is the homogeneous, dark green-gray
calcareous clay and silt (marl) of the Cooper Formation. This formation is
estimated to be 260 feet thick in this area and presents a very competent
confining layer in the site area (Dames and Moore, 1982). The contact between
the Ladson and Cooper Formations is undulatory and varies between 1 and 8 feet
above MSL. Depth to the surficial aquifer water table ranged from 5 to 18 feet
bls during previous investigations. Some of this variability is based on surface
elevations; however, the data suggests that the water table fluctuated by as much
as 7 feet at the site.

The general direction of groundwater flow in the surficial aquifer at the site
is to the north-northwest. Localized groundwater flow directions at the site may
be controlled by topography, with groundwater flow west of the DFSP site toward
the west and groundwater flow just north of the DFSP site generally towards the
centerline of the north-south wvalley through which East Lakeside Drive runs.
Figure 3 illustrates a water table contour map from data collected on Septem-
ber 6, 1986. Calculations for hydraulic conductivity from monitoring wells at
the site using the Hvorslev (1951) method range from 10™* to 107® centimeters per
second (cm/sec). An estimated seepage velocity at the DFSP site was calculated

HanahDF.CAP
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as 8.5x107° cm/sec or 0.24 feet per day using an average hydraulic conductivity
of 8.5x10™* cm/sec, an average hydraulic gradient of 0.02, and an effective
porosity of 0.20 (McClelland Engineers, 1987). It is believed that the discharge
of groundwater by the numerous springs in the Gold Cup Springs Lake neighborhood
into the ditch on E. Lakeside Drive, along with the routing of groundwater
discharges by French drains installed by several residents on Valley Street, may
significantly increase the rate of contaminant transport. .

. HanashDF.CAP
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3.0 PROPOSED ASSESSMENT PLAN

It is proposed that a two-phase field investigation be undertaken to assess the
suspected contaminant plumes along the eastern and western sides of the DFSP
site. The phased approach is discussed in the following two sections. During
both the Phase I and Phase II field investigations, the ABB-ES field leader will
meet on-site or at SDIV with the SDIV Engineer-In-Charge (EIC) on a weekly basis
to discuss the field investigation progress and findings.

3.1 PHASE T FIELD INVESTIGATION. The purpose of the Phase I investigations is
to assess the approximate horizontal extent of the contaminant plumes at the
eastern and western sides of the site by obtaining groundwater samples from
temporary wellpoints and soil samples from hand augered soil borings and
screening these samples with a field gas chromatograph (groundwater) and organic
vapor analyzer (soil). The information obtained during this field screening
phase will assess the extent of the contaminant plumes and direct the placement
of monitoring wells during the Phase II investigation.

Prior to the Phase I investigation, any necessary permits, off-site utility
clearances, and right-of-way easements and private property access approvals will
be obtained with the help of Navy personnel or their representatives. 1In
addition, information on the location of potable water wells within a 1/4 mile
radius of the site will be obtained from SDIV, DFSP, SCDHEC, and previous
investigation reports.

The Phase I field investigation will consist of installing up to 40 temporary
wellpoints along the western side of the DFSP site to assess the western
contaminant plume. Up to 16 temporary wellpoints will be installed to assess the
eastern contaminant plume. The locations of the proposed temporary wellpoints
are shown on Figure 4. The wellpoints will be installed using a KV Macho System
oxr equivalent.

Groundwater samples will be collected at each wellpoint location and screened for
the presence of the petroleum contamination constituents benzene, ethyl benzene,
toluene, and xylenes (BETX) using a field gas chromatograph (GC). In addition,
up to 20 shallow soil borings will be conducted using a hand auger where possible
at both the eastern and western contaminated areas to assess soil contamination
and local lithology. Soils will be classified in accordance with the Unified
Soil Classification System. Soil samples will be collected from each soil boring
and placed in l6-ounce glass jars. The soil samples will be screened for
petroleum contamination by head space analysis using an organic vapor analyzer
(OVA) equipped with a flame ionization detector (FID).

3.2 PHASE IT FIELD INVESTIGATION. The purpose of the Phase II field investiga-
tion is to further assess the horizontal extent of the petroleum contamination
in the eastern and western areas of the DFSP facility, assess the vertical extent
of the petroleum contamination, and characterize the contamination. This will
be accomplished through the drilling of soil borings in areas where hand augering

HanshDF.CAP
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could not take place to collect soil samples for OVA screening; the installation
of permanent groundwater monitoring wells; the collection of groundwater samples
from the monitoring wells for laboratory analysis of jet fuel constituents;
surveying of the elevations of the monitoring wells to determine aquifer flow
direction and gradient; and aquifer testing on select monitoring wells to
estimate aquifer characteristics.

During the Phase II field investigation, 18 shallow monitoring wells éup to 15
feet in depth) will be installed at the site to assess the eastern and western
contaminant plumes. The location of the proposed monitoring wells is shown on
Figure 5; however, exact well placement will depend on the results of the Phase
I investigation. All monitoring wells will be constructed of 2-inch inside
diameter (ID), flush threaded Schedule 40 polyvinyl chloride (PVC) screen and
riser. The well screen will be comprised of a 10 foot section of 0.010-inch
slotted screen. Well screens will be set such that a minimum of 2 feet of screen
will be above the water table. Depth to the water table in existing wells will
be measured to determine the depth interval for the well screen. The remainder
of the well casing will consist of solid riser pipe to the ground surface. Total
well length and depth for the shallow monitoring wells is not expected to exceed
15 feet bls.

The well annulus will be filter packed with No. 6-20 sand or an acceptable grade
of sand to at least 1 foot above the well screen. A 2-foot bentonite seal will
be placed above the sand pack with the remaining annular space grouted to the
surface. Wells will be flush mounted with the ground surface and will consist
of a locking protective cap and a steel subsurface vault set in the pavement
around each well riser pipe. Typical construction details for the proposed
monitoring wells are provided in Figure 6.

In addition to the monitoring wells, up to 15 shallow soil borings will be
advanced with a drill rig in those areas where it was not possible to perform the
Phase I manual soil borings.

Upon completion of the monitoring well installation, the wells will be developed
using a centrifugal pump until the groundwater is sediment free or as clear as
the aquifer will allow in a reasonable amount of time. The measuring point for
groundwater elevation on the PVC riser pipe and the land surface adjacent to each
monitoring well will be surveyed to within * 0.0l foot based on an arbitrary
reference elevation of 50 feet.

Groundwater samples will be collected from the newly installed monitoring wells
in addition to the 11 existing wells at the site and analyzed for jet fuel
constituents (U.S. Environmental Protection Agency Methods (EPA) 602, 610, 239.2,
and 418.1). At the western contamination area 16 groundwater samples will be
collected and at the eastern area, 13 groundwater samples will be collected. In
addition, three duplicate samples; two equipment blanks; one field blank; and
five trip blanks will be obtained.

HanshDF.CAP
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Groundwater samples will be shipped via overnight carrier to an approved
analytical laboratory. Sampling and the subsequent analytical program will
comply with ABB-ES's Comprehensive Quality Assurance Plan (ComQAP).

During the Phase I and 1I field investigations, ABB-ES personnel and their
subcontractors will coordinate efforts with site personnel to dispose of
contaminated fluids and soils. ABB-ES and their subcontractors will place any
contaminated soils on plastic sheeting in an area approved by the facility
manager. The contaminated soil will be laid out in 6-inch deep layers and
allowed to aerate and be exposed to sunlight. The soils will be covered with
plastic sheeting in the event of a rainstorm. ABB-ES will till the soils every
other day to accelerate the aeration process. Any contaminated fluids will be
transported and deposited in a train tanker car that is kept at the facility for
the purpose of disposal of waste fluids. It will be the Navy's responsibility
to dispose of any hazardous waste that may be generated during this project.

3.3 PREPARATION OF REPORTS. Upon completion of the field investigations and
receipt of the analytical laboratory results of the groundwater samples, draft,
100 percent complete, and final Contamination Assessment Reports (CARs) will be
prepared and submitted to SDIV for review and approval. The reports will discuss
site background information, site conditions, findings, and recommendations for
the eastern and western areas of the DFSP site. Recommendations shall be made
as to the need for any follow-up reports. Site location maps; locations of soil
borings, wellpoints, and monitoring wells; groundwater contour maps; and
contamination delineation maps will be included with the reports.

Based on the findings, conclusions, and recommendations of the final CAR, draft,
90 percent complete, 100 percent complete, and final follow-up reports will be
prepared for the two areas of concern. The reports shall be either No Further
Action Proposals (NOFAP), Monitoring Only Proposals (MOP), or Preliminary
Remedial Action Plans (PRAP).

If a PRAP is developed for the DFSP site it will include the following items:

. summary sheet of the Contamination Assessment Report,

. general discussion of the technical and economic feasibility of the
selected remedial system and why it was chosen over other remedial
options,

. general discussion of the rationale of the selected system,

. comparison of contaminant levels found with existing State and EPA

cleanup criteria in tabular format,

. disposition and expected contamination concentrations in any
effluent from the proposed cleanup method,

HanshDF.CAP
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. cost estimates and schedules for the design phase, construction/-
startup phase, and the operation phase,

. designation of monitoring wells and proposed methodology for
verifying accomplishment of PRAP goals (cleanup levels),

. general discussion of the treatment of contaminated soils, and

. recommendations for conducting pilot studies and obtaining addi-
tional information.

The PRAPs will compare from two to four remedial technologies for cleanup of both
groundwater and soil and the selected technology will be justified based on
technical and economic feasibility. A conceptual design and rationale for the
design will be provided for the selected remedial technology.

It is our wunderstanding that Southern Division will develop performance
specifications for construction that are based on the PRAP and the CAR. While
these documents will provide some of the information necessary to develop
performance specifications, neither document will be biddable. Additional site
information that may be needed to develop the performance specifications but not
included in this scope is as follows:

. horizontal and vertical survey data,
- locations of existing utilities, and
. location and availability amount of electric power.
HanahDF.CAP
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4.0 SCHEDULE

A projected schedule to complete the Contamination Assessment field investigation
is approximately 7 weeks. The field investigation is tentatively scheduled to
begin the week of August 26, 1991. Upon completion of the field investigation,
approximately 3 weeks will be required before receipt of the laboratory analyses
of the groundwater samples that were collected during the investigation. A draft
Contamination Assessment Report will be prepared and submitted to SDIV by
November 15, 1991. If proper time schedules for report review are followed, a
draft follow-up report has been scheduled to be delivered to SDIV by January 8,
1992. A Gantt Chart outlining the project schedule is presented as Figure 7.

‘ HanahDF.CAP
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1.0 GENERAL

1.1 SCOPE AND PURPOSE. This Health and Safety Plan (HASP) has been prepared
in conformance with the Navy CLEAN Program District I (CLEAN) HASP and is
intended to meet the requirements of 29 Code of Federal Regulations (CFR)
1910.120. As such, the HASP addresses those activities associated with field
operations for this project. Compliance with this HASP is required for all ABB-
ES personnel, contractor personnel, or third parties entering the site.

z

1.2 PROJECT PERSONNEL.

1.2.1 Project Manager The project manager (PM) is the individual with overall
project management responsibilities. Those responsibilities as they relate to
health and safety include provision for the development of this site-specific
HASP, the necessary resources to meet requirements of this HASP, the coordination
of staff assignments to ensure that personnel assigned to the project meet
medical and training requirements, and the means and materials necessary to
resolve any health and safety issues that are identified or that develop on the
project.

1.2.2 General Site Supervisor The General Site Supervisor is either the PM or
the PM's designee who is on-site and vested with the authority by the PM to carry
out day-to-day site operations, including interfacing with the site Health and
Safety Officer (HSO).

1.2.3 Health and Safety Officer The HSO for this project has been designated
by the PM with concurrence of the Health and Safety Supervisor (HSS) or Health
and Safety Manager (HSM). The HSO will have at least an indirect line of
reporting to the HSM through the HSS for the duration of his/her assignment as
project HSO. The HSO is responsible for developing and implementing this
site-specific HASP in accordance with the CLEAN HASP. The HSO will investigate
all accidents, illnesses, and incidents occurring on-site. The HSO will also
conduct safety briefings and site-specific training for on-site personnel. As
necessary, the HSO will accompany all U.S. Environmental Protection Agency
(USEPA), Occupational Safety and Health Administration (OSHA), or other
governmental agency personmnel visiting an ABB-ES site in response to health and
safety issues. The HSO, in consultation with the HSS or HSM, is responsible for
updating and modifying this HASP as site or environmental conditions change.

1.3 TRAINING., Training is defined under the CLEAN HASP, and all personnel
entering potentially contaminated areas of this site must meet the requirements
of 29 CFR 1910.120. Personnel without the required training will not be
permitted in any area with potential for exposure to toxic substances or harmful
physical agents (i.e., downrange). Refer to Chapter 3.0 of the CLEAN HASP for
further information.
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of this site will be medically qualified for site assignment through a medical
surveillance program outlined in the CLEAN HASP. Personnel who have not received
medical clearance will not be permitted in any area with potential for exposure
to toxic substances or harmful physical agents (i.e., downrange). Refer to
Chapter 4.0 of the CLEAN HASP for further information.

‘ 1.4 MEDICAL SURVEILLANCE. All personnel entering potentially contaminated areas

. Heanahan.HSP
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2.0 SITE CHARACTERIZATION AND ANALYSIS

2.1 SITE NAME, LOCATION, AND SIZE. The Defense Fuel Supply Point (DFSP) site
is located just east of North Rhett Boulevard approximately 3.5 miles east of
Charleston Air Force Base within the city limits of Hanahan, South Carolina. The
facility occupies approximately 48 acres.

2.2 SITE HISTORY AND LAYOUT. In September 1975, a leak developed in the bottom
of one of seven 70,000 barrel capacity aboveground storage tanks. Approximately
83,000 gallons of JP-4 jet fuel was lost. The initial recovery operation
recovered approximately 25 percent of the lost fuel. This leak occurred along
the northern boundary of the property. Subsequent investigations from 1979 to
1990 indicated that petroleum contaminant plumes may exist along the eastern and
western boundaries of the facility as a result of past spills and leaks.

2.3 SGCOPE OF WORK (WORK PLAN). ABB-ES will conduct a contamination assessment
along the eastern and western boundaries of the facility. The assessment will
include shallow soil borings, collection of groundwater samples from temporary
wellpoints, and the installation and sampling of permanent monitoring wells. The
work will be conducted in Level D protective wear.

Hanshan . HSP
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3.0 TASK ANALYSIS

3.1 TASK ONE.

3.1.1 Hazardous Substances The contaminants of concern known or suspected to
be present on-site, along with any established exposure limits for those
substances are listed in Table 3-1.

3.1.2 Site Risks The following are the health hazards and safety hazards that
are expected to be encountered at the site.

3.1.2.1 Health Hazards Contaminants to which personnel may be exposed are
gasoline and diesel fuel and their constituents. The primary constituents of
gasoline and diesel fuel that represent potential health hazards are described
below and summarized in Table 3-1,

BENZENE is a watery, colorless liquid with a pleasant aromatic odor. It is a
moderate irritant in small amounts both as a gas and as a liquid. If inhaled in
large amounts it attacks the central nervous system, possibly resulting in coma
and/or respiratory arrest. Chronic poisoning causes leukemia.

ETHYL BENZENE is a colorless aromatic liquid. It is a moderate skin irritant
in gaseous form. Inhalation of high concentrations of the gas may cause
temporary irritation of the nose, dizziness, and depression. The liquid form can
blister the skin if not washed off immediately.

TOLUENE 1is a watery, colorless liquid with a pleasant aromatic odor. It is a
mild skin irritant. Inhalation of high concentrations of the gas can cause
temporary smarting of the eyes or irritation of the respiratory system. If the
liquid form is allowed to remain on the skin for a long period of time, smarting
and reddening of the skin may occur. Ingestion or aspiration of the liquid
causes depressed respiration and pulmonary edema, and can result in kidney or
liver damage.

XYLENE is a colorless, watery liquid with a sweet odor. It is a moderate skin
irritant. When present as a gas in high concentrations, it can cause temporary
slight smarting of the eyes or irritation of the respiratory system, headache,
and dizziness. The liquid form may cause smarting or reddening of the skin if
not washed off immediately. If the liquid is aspirated into the lungs it can
result in severe coughing, distress, and rapidly developing pulmonary edema. If
ingested, nausea, vomiting, cramps, headache, and coma can occur and may be
fatal. Ingestion may also result in kidney and liver damage.

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHs), for the purposes of this plan and
study, include those listed as parameters forxr USEPA Method 610. Some of the more
notable PAHs from this method include acenaphthene, anthracene, chrysene,
fluorene, naphthalene, phenanthrene, and pyrene.

Hanahan.HSP
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Table 3-1
Contaminants of Concern

Health and Safety Plan
Defense Fuel Supply Point
Hanahan, South Carolina

Approximate Permissible Threshoid
odor threshold Exposure Limit Value
Chemical {(ppm} Limits (ppm) {ppm) Physical Characteristics Dermal Toxicity Remarks
Benzene 4.7 1 1 Colorless liquid, Moderate skin Inhalation of large amounts at-
pleasant aromatic irritant, tacks central nervous system
odor, {CNS}; chronic poisoning causes
leukemia,
Ethyl benzene 140 100 100 Colorless liquid, aromatic Moderate skin irri-  Liquid blisters skin, inhalation re-
odor, tant. sults in dizziness, depression,
Toluene 0.17 100 100 Colorless liquid, pleasent Mild skin irritant, Ingestion or aspirstion can cause
aromstic odor. pulmonary edema, depressed
respiration.
Xylene 0.05 100 100 Colorless liquid, aromatic Moderate skin irri-  Inhalation causes headache and
odor, tant. dizziness; vapors irritate eyes; can
be fatal if ingested.
. Naphthalene - 10 10 Colorless to brown solid Moderate skin inhalation causes headache and
with an odor of mothballs irritant confusion; vapors iritate eyes.
Lead - -- - Soft, ductile, gray, metal, - Lead poisoning may cause fa-
soluble in water contain- tigue, anemia, abdominal pains,
ing & wesk acid. and neurological damage.
Notes: ppm = parts per million.

In addition, care will be taken to avoid contact with the base neutral compounds

that include naphthalene, phenanthrene, fluorene, and anthracene. Details of
these compounds are listed in Section 4,0,
All activities at this site will be conducted in unconfined areas. This will

minimize the chances of exposure of on-site personnel to either high vapor
concentrations or strong liquid concentrations of any of the substances described
above.

3.1.2.2 safety Hazards Safety hazards include those hazards which personnel may
be exposed to that are unrelated to hazardous wastes. These include hazards such
as heat stress, operation and presence around heavy equipment, lifting of
objects, vehicle traffic, and snake bites. Extreme caution should be exhibited
by all personnel while conducting work around drill rigs, backhoes, and other
heavy equipment. During hot days, personnel should take time to drink fluids and
cool off to avoid overheating and symptoms related to heat stress.

Lifting of heavy objects should be done with caution. Personnel should assist
one another with moving heavy objects or use the appropriate equipment to
accomplish these tasks. During all site activities, personnel should be aware
of the possibility of an encounter with poisonous snakes, particularly
rattlesnakes.

Hanahan.HSP
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Power substations, powerlines, underground utilities, and underground pipelines
are to be avoided during drilling operations. Information on underground
utilities and scheduling of the field work at the facility will be coordinated
with Mr. Don Matthews, the Quality Assurance Supervisor at DFSP Hanahan.

3.1.2.3 Conclusions and Risk Assessment Based on all of the available
information (nature of the work, potential onsite chemicals and their properties,
exposure limits, ete.), hazards associated with conducting the described field
work are considered to be low, assuming appropriate health and safety practices
are maintained. :

3.1.3 Protective Measures The following are theﬁprotective measures that will
be used at the site.

3.1.3.1 Engineering Controls Whenever needed, engineering controls (i.e., fans
to blow volatilized chemicals away from the work area) will be used.

3.1.3.2 Levels of Protection A level D work uniform will be used at the site.
Level D Protection should only be used when the atmosphere contains no known
hazard, all potential airborne contaminants can be monitored for, and work
functions preclude splash, immersion, or the potential for unexpected inhalation
or contact with hazardous levels of any chemical.

3.1.4 Monitoring It is intended that real time monitoring instrumentation will
be used to monitor the work environment in order to ensure the appropriate level
of protection for the site team.

3.1.4.1 Air Sampling To the extent feasible, the presence of airborne
contaminants will be evaluated through the use of direct reading instrumentation.
Information gathered will be used to ensure the adequacy of the levels of
protection being used at the site, and may be used as the basis for upgrading or
downgrading the levels of protection in conformance with action levels provided
in this HASP and at the direction of the site HSO.

The following sampling equipment will be used at the site. Refer to Chapter 7.0
of the CLEAN HASP for information on the calibration and maintenance of the
equipment,

1. Foxboro Organic Vapor Analyzer Model 128 (OVA)

If the OVA detects a steady measurable quantity of organic vapors greater than
5 ppm (above background conditions) in the breathing zone, the field team will
withdraw from the site until health and safety conditions at the site are
reevaluated.

3.1.4.2 Personal Monitoring Personal monitoring will be wundertaken to
characterize the personal exposure of high risk employees to the hazardous
substances they may encounter on-site. Personal monitoring will be conducted on
a representative basis. Personnel who are represented by the sampling will be
noted in field logs.

Hanahan, HSP
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The following personal monitoring equipment will be used at the site. Refer to
Chapter 7.0 of the CLEAN HASP for information on the maintenance and calibration
of the equipment.

1. Thermoluminescent Dosimetry Body Badge
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4.0 DATA SHEETS

. Hanahan,HSP

05.91 (CLEAN.01)



BENZENE

BRZ

510 Odotr Threshold: £.68 ppm

51

1DLH Value: 2,000 ppm

ll Common Synonyms Watery hquid Colorless Gasoline-iike odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
é':r.‘;g:e 6.1 Flash Polnt: 12'F C.C. (See Hazard Assessment Hanabook)
. 5 ) €2 Flammsbie Limits in Air 1.3%-7.2% AT-U-VoW
Floats or;;::eirs. ‘Flza.r;\.mable. irtating vapot is produced. Freezing €3 Fire Extinguishing Agents: Dry I
foam, or carbon dioxide
. 6.4 Fire Extinguishing Agents Not 1o be
Evorg Contal) with I-q.:.c and vapor ¥eep pLople away. Used: Water may be ineectve 13, HAZARD CLASSIFICATIONS
2:::’;&"(3?%:5‘90:"51:"&: and call ;ne I;:Da"menl 6.5  Special Hazards of Combustion
.z_m-. d-s:g-avoe h p555151:. Tepen - Products: Not pertinent 11.1 Code of Feﬁef:l Regulstions:
Stzy uRwing and LSE waler SPIEy 10 "AnoTh down'™ vapor. 6.6 Behaviot in Fire: Vapor is heevier than air Flammabie lioud
e e st apances, an mey vavel consreraie Gstance (o 6| 112 WAS Hazatd Bning fo Bulk Water
soutce of igniion and fiash back ""'?"""”-’ roti
6.7 Ignition Temperature: 1097°F ategory ating
:“L,;:‘;::E:,Eéng vapor trail may oceur. €8 Electrical Hazard: Class |, Group D F.ue.,. Fesevaesin e eeaniiies 3
Vapot may explode il ignnec in an enclosed area, 69 Burning Rate: 6.0 mm/min, Hestth
Weer pogples ang sel-conianes brezthing apparatus. 6.10 Adiabatic Fiame Temperature: Vapor Irritant. ... .- 1
Exungush with dry chemuza!, foam, o Carbon dionde [y , . Liquid o Solic lrzant 1
Fire Valet meay be netiectve on lx'g: 218 no! available P
Cool exposed cOntainers wiih waler, 6.11 Stoichiometric Air 1o Fuel Ratio; OISONS. .0 vavsrananninnn . 8
Data not availeble Weter Polution
€.12 Flame Temperature: Dats not avaiable Human Toxchy ... 3
Aquatic Toxcty... 1
kesthetie Etlect.. ., 3
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY Reechvity
Xxﬁ:gf; 16 eyes. nose and theoal. 7.1 Reuctivity With Waiter: No resction Orher Chemicels...... ....... f
If inhaled, will cause hesdache, ditlicult b ing, ot ioss of 7.2 Reactivity with Common Materials: No
reaction Self Reaction .0
:: E:gf}:.:g ::°&«ﬁ?=:-'~ gfrfa?r;w respration 7.3 Stablitty During Transport: Stable 113 NFP& Heaare Clasaitication:
= i T i 7.4 Neutralizing Agents for Aclds and Heatn H:z‘a"::gue) cl“’"'c’:m
" 21 ' {SiL
lLr:ss‘fnlan 10 skin &nd eyes. ClulﬂCl-: Not pemne'nl Fizmmability (Rec} .. 2
Harmiul o swallowed, 7.5 Polymerization: Not peninent , :
Exposure Aemove COMEMnEIELT Citing 4n¢ shoes, 7.6 Inhiblior of Polymerization: Reacivity (Yellow) .. o
Flush ztecied 5 e€at with Dienly of water, i Not pertinent
IF s EYES, holo eyelios 0pen and flush willh plenty of watet.
IF SWALLOWED &7 vizurm s CONSCIOUS. hiave vicum gank wter 7.7 MWolsr Ratic (Reactant to
o mik Produet): Data not avsilsble
7.8 Reactlvity Group: 52
12, PRYSICAL AND CHEMICAL PROPERTIES
12,1  Physical State 21 15°C and 1 atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS, Liguid
Water May be dangerous if 1t enters water nlakes, | 122  Moleculsr Weight 76.11
H Houty 10zal heattn ano widite ot 12.3  boiling Point 3t 1 atm:
\L PO"U"ON N::-"; :p.'eaval:'aslafaneuamydw;g 1:;‘-;’:95. : 17:‘F = B0.1°C = 3£83.3°K
} 124  Freezing Point
€2.0°F = 5.5C = 276.7°K
1. RESPONSE TO DISCHARGE 2, LABEL 8. WATER POLLUTION 125 Critical Temperatures
(See Resp Methods Handbook) 2.1 Category: Flammable liqud 8.1 Aquatic Toxicity: £520°F = 266.8°C = SE2.1°K
Issue warning-tugh flammebility 2.2 Ciasx: 3 £ ppm/6 hr/minnow/lethal/distiled 126 Critica! Pressure:
Restnct access walet 710 psiz = 4£.3 31m = 4.8 MN/m?
20 ppm/22 hr/sunfish/TL, /tap water 12.7  Specitic Gravity:
5.2 Waterfow| Toxicity: Data not available C.679 at 20°C (hqued)
8.3 Bioloplcal Oxygen Demand (BOD): 12.8  Liquid Surface Tension:
1.2 1b/ip, 10 days 2E.9 dynes/cm = 0.028% N/m a1 20°C
8.4 Food Chain Concentration Potential: 129 Liguid Waler Intertacial Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None 35,0 Gynesicm « 0.035 N/m at 20°C
3.4 CG Compatibllity Class; Aromatic 4.1 Physical State (as shipped): Liquid 12,30 Vapor (Gas) Specitic Gravity: 2.7
Hydrocarbon 4.2 Color: Coloriess 12,11 Rstic of Specific Heats of Yapor (Gas):
3.2 Formula: CeHe 4.3 Odor: A ic, rether pl 1.061
3.3 IMO/UN Designation: 2.2/1114 odor, charsctenistic odor 12,12 Latent Heat of Vaporization:
34 DOTID No: 1114 160 Bw/ib = £4.1 cal/g =
3.5 CAS Registry No. 71.42.2 3.84 X 20 Jig
12.13 Hest of Combustion: —17,260 Btu/lb
= —DE8E calvg = —206 0 X 10® S/hg
5. WEALTH HAZARDS 5. SHIPPING INFORMATION 12.14 Huat of Decomposition: Not pentinent
. o 12,15 Heat of Solution: Not pertinent
5.1 Personal Protective Equipment: Hydrocarbon vapor canister, supplied sit or @ hose mask; 9.1 Grades of Purity: 12,16 Heat of Polymerization: Not periinent
hydrocarbon-insoluble rubber or plastic gioves; chemical gogoles of face splash shield; industnal pure 12,25 Hest of Fusion: 30 25 cal/g
hydtocarbon-insoluble aptan such as neoprene. Thiophene-ree 12,26 Limiting Value: Datz not available
5.2 y Fo g Expe Dizziness, patior, foll d by tlushing, weskness, Nrtiation 12,27 Reid Vapor Pressure: 5.22 psia
h h chest Coma and possible death, Industrial 90% ..
5.3  Treatment of Exposure: SKIN: flush with water followed by soap an¢ water: remove Resgent
contamingled clothing and wash skin, EYES: flush with plenty of water until irritation subsides. 9.2 Storage Temperature: Ope:
INBALATION: remove fiom exp immediglely, Call & physician. IF bresthing is inegular o 9.3 inert Atmoaphere: No tequitement
s1opped, siarl resuscration, agminister oxygen, §.4 Venting: Pressure.vacuum
$.4  Threshold Limil Value: 10 ppm
55 Short Term inhaixtion Limits: 75 ppm tor 30 min,
56 Toxicity by ingestion: Giade §; LDso = 50 10 500 mo/kg
57 Late Toxiclty: Leukemia
5.8 Vapor (Gas) lrritant Characteristics: If present in high concentrations, vapors may cause iritation
of eyes of respirstory system. The etiect is temporary,
59 Liquid or Solid irritant Characleristics: Minimum hazard, H spilled on clothing and aliowed 10
remain, may cause smanting and reddening o! the shin, NOTES
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ETHYLBENZENE
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6.3
6.2
63
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6. FIRE HAZARDS

Flash Point: 80°F O.C.: §9°F C.C.

Flammable Limtts In Air 1.0%-6.7%

Fire Extingulahing Agents: Fosm {most
etiective), water 109, carbon dioxide of
ory chemical.

Fire Extinguishing Agents Not to be
Used: Not pertinent

Special Hazards of Combustion

10. HAZARD ASSESSMENT CODE
{See Hazarg Assessment Kandbook)

A-T-U

11 HAZARD CLASSIFICATIONS

11.1 Code of Federal Regulations:

; liquid

Products: imtating vapors are
when heated.

11.2 NAS Mazard Rating for Bulk Water

Hothy Iazz hEelth zng poiivthion cOnltD’ Epenties. €6 Behavior In Fire: Vapor is heavier than ait Tranaportation:
T 3 and may vave! considerable distance 10 . Category Rating
F.,'-‘:,f;:gftm vaDoE Tail may oogur | thek’so:rce of ignfiion a:: ;lash bsek. :": " 3
Dited.in,an. encloseg, as BOY oo e o 6.7 Ignhion Temperature; B6C" §
Yappr Ay ¢ ’é"'f‘“é"* ocLin a0 enclosed. 2168 or rutber cverciciing o8 Dectmeal Ha e et Vapr . .
Fire L feem, o' cerbon Gienide €9 Buming Rate: 5,8 mm/min. l;quvd or Solid Imtent. 2
+ . 0iSONS...... 2
Cogt rrel coripmers wih water, 6.10 Adlabatic Flame Tempersiure: .
oe eoexe " Data Not Available Wate: Polution
Humen Toxicity. 1
(Continusd) Aquetic Toxicity 3
Pt for MEUILAL R Aesthetic Etfec! 2
L 7. CHEMICAL REACTIVITY Reactivity
m:an 10 eyes, nose and the 7.1 Reactlvity With Waler: No resction g‘h: Chemicat ;
¢ . -
y,.{m.'?ge. e{l.cause ouziness ot d#ﬁcun breathing, 7.2 Reactivity with Common Materials; No S:H Feaction °
. o gve erhoe! tEspranen teaction
£ré ongen 7.3 Stabllity During Tranaport: Stable 113 NFPA Hazard Classification:
7.4 Neutralizing Agents for Acids and " Category Clasaificstion
&%UID skin and eyes, Caustics; No! peninent esith Hf.md (sri\ue).‘.... - 2
ua'n:}:ﬁnn slwil‘lpw:dy I 2.5 Polymerizstion: Not pertinent Flammabilty (Re 3
Exposure T Lo 7.6 inhibltor of Polymerization: y (Vellow) 0
g 7L _“\-'t'lr plenty of water N Not peninent
] INECIOLS heve wichm onnk waler 7.7 Molat Ratlo (Resctant to
jale) "\:1’7 MILCE VOV T LG Product): Datz Not Aveilable
7.8 Reaciivity Group: 32
32. PHYSICAL AND CHEMICAL PROPERTIES
12,1 Physical State 31 15°C and 1 atm:
IF'lAFIiMFUL '{g'QOUATIC LIFE IN VERY LOW CONCENTRATIONS. Liquig
ouling 1C shoreline,
Water May ;g dangerous il il emers waler intekes, ’;: ::I:Wl;;w;ﬂsht 10637
1 ng Point 2t 1 atm:
Aoty 102E! meEn” &80T widale CMTIE'S
Poliution A e e e S ces 2IT.2°F = 136.2°C = 4D8.4°K
12.4 Freezing Point
[ o —135°F = ~-05°C = 176°K
1. RESPONSE TO DISCHARGE 2 LABEL 8 WATER POLLUTION 125  Critical Temporature:
(So¢ Resp Methods K k) 2.1 Csiepory: Flammadle liquid 8.1 Aquatk Toxichy: 651.0°F = 343.8°C = 617.1°K
Mechanca! containment 2.2 Clasa: 3 29 ppm/96 he/bluegil/TLa/lresh weter 126  Critical Pressure:
Should be removed 8.2 Waterfowl Toxlcity: Data not availsbie 523 psia = 35.6 atm = 3.61 MN/m?
Chemuca! and physical vestment 8.3 Biologlcal Oxygen Demand (BOD): 12.7  Specilic Gravity:
2.8% (theor.), 5 days 0.867 &1 20°C {hiquid)
2.4 Food Chain Concentration Fotentlak 128 Liquid Surtsce Tension;
None 2.2 dynes/cm = 0.0282 N/m at 20°C
129  Liquid Water Interiacial Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 35.48 s/em wm 0.03548 N/m at
3.1 CG Compatiblity Clasa: Aromatic 4.1 Physical State (as shipped): Liquid 20°C
hygrocarbon 4.2 Color: Coloriess 12,30 Vapor (Gas) Speciic Gravity:
3.2 Formula: CsHiCHICHa 43 Odor; womatic Not pertinent
3.3 INMOJUN Desipnation: 2.3/1175 12,11 Ratlo of Specitic Hests of Vapor (Gas):
34 DOTID Boz 1178 1071
3.5 CAS Replstry No: 100414 12,12 Latent Hest of Yaporization:
144 Btu/lb = B0.1 cal/g =
3.35 X 10% J/hg
X RD: S, SH INFORMAT 12.13  Heat of Combustion: —17,780 Biu/ib
> HEALTH HAZA' s IPPING toN = —BE77 cal/g = —213.5 X 108 J/hg
5.3 Peraonal Protective Equip Selt ined breath safely goggles. 9.1 Grades of Purity: Resesrch grade: 1214 Heat of Decomposition: Not pertinent
52 Sy g Exp d may cause um.lbon of nose, dizziness, depression, 99.68%; pure prate: 85.5%; technical 12.15 Hast of Solution; Not perinent
Modoule muhon nt cye with comneal injury possidle. Imitates skin and may cause biisters., prade: £9.0% 1216 Haat of Polymerkation: Not pertinent
5.3  Treatment a! Exposure: INHALATION: #f ill etfects occur, remove victim 10 fresh air, keep him $.2 Storsge Temporature: Ambient 12.25 Heat of Fusion: Dats Not Available
warm and quiel, and gel medical help promptly; if breathing siops, give artficial respiration, £.3 Inert Atmoaphere: No requirement 1226 Limiting Value: Date Not Available
INGESTION: induce vomiting only Lpon physician's approval; material in fung msy cause 9.4 Venting: Open (flame anesier) of 1237 Reid Vapor Pressure: 0.4 psia
chamical pneumonitis. SKIN AND EYES: promptly fiush with plenty of water (15 min. for eyes) pressure-vacuum
and gel medical shention; remove and wash contaminated ciothing befote reuse.
54  Threshoid LimH Value: 100 ppm
£S5  Short Term Inhalstion Umita: 200 ppm for 30 min.
58  Toxichy by Ingestion: Grage 2; LDso = 0.5 10 5 9/kg {rat)
£7 Late Toxicity: Data not available
58  Vapor (Gas) irritant cmmdsm Vapors cause moderate iTitation such that personnel will
find high D The etfect is
§3  Liguid or Solid lrttant Ch ristics: Causes .olmeskinnndﬁm-dogvoebumson
shon exposine; tay cause secondaty buems on long exposure. -
5.10  Odor Threahoid: 140 ppm €. FIRE HAZARDS (Continued)
§.13 IDLH Valos: 2,000 ppm 6.1 Stoichiometric Alf to Fuel Ratio: Data Not Available

6.12 Flame T Date Not Availabk
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ETHYLENE DIBROMIDE

EDB

\ Common Synonyms Liquid Colorless Sweel odor 6. FIRE KAZARDS 10. HA2ARD ASSESSMENT CODE
1, 2.Dibromoethane i
Elhyler"e bromige :-; :-::;hml::l':LL:::‘:lal;n:::l; R (See Hazard Assessment Handbook)
E;,",,"'&Q’,Z‘e Sinkg in water. Poisonous vapot is ptoguced. 6.3 F|y:n Exti A rr.il:Oth! o AX
Dow-fume 40, w~1o w-15 W20 Freezing point is 50°F, X " oe
Glycot dibrormde €4 Fire Extinguishing Agents Not 10 be
Used: Not pentinent
S e g o 65 Special Hazsrds of Combustion 11 HAZARD CLASSIFICATIONS
ﬁ?gfe?:c f;r:*:eIg‘;gh:?;e?rﬁ:e'xal Products: Decomposition geses are 1oxic :
; [ .1 Code of Federal Regulations:
Notty loca hestih 2nd polivsion conttol 2pencias. wnd iniating. " o)
€6 Behavior in Fire: Decomposes inlc toxic ORM-A
jritating gases. Reacts with hot metals 112 KAS Hazard Rating for Bulk Weter
such 85 sluminum &and msgnesium, Transportation:
. Nor bl 6.7 Ignition Temporature: Not fismmable Category Rating
01 fiammabie, "
POISONOUS GASES ARE PRODUCED WHEN HEATED. 62  Electrical Hazard: Not pertinent Fite.
Weer co.mels. Self-Ld: ) €2 Dreelning LppEIEiE. 2n0 fUDDE! Overcicining €9 Burning Aste: Not flammable Hezth
tincluging ¢ . .
Cogi exp::seg éuhuwc s wih waler. 6.10 A Flame Tomp e V.iPz Imitant........
Fire Date Not Avaiiable Lx:_u ot Solig irran
6.11  Stolchiometric Air 16 Fuel Ratio: POIEONS o
Date Not Available Water Polution
6,12 Fiame Temperature: Deta Not Available
{ ALL FOR MEDICAL £1D.
) CALL FOR MEDICA 7. CHEMICAL REACTIVITY
;srs%mous IE INBALED. 7.1 Reactivity With Water: No reection
Inmun? 10 ey_es. nose and throat, 7.2 Resctivity with Common Materiais: No y
:.(E\e g e ;s eritoiat resorat 1eBElion R T U R —— 0
!t b hat . pve Endicia 13D
It :émeﬁS ic erhtl gve Engen, Pre 7.3 Stsbiiity During Tranaport: Siable 1.3 NFPA m“'c“’,c"“m“""‘:h Hicatio
- 7.4 Neutralizing Apents for Acids ang Heatth Ha: ':(‘:IY ) 23/ ”a n
- i arg {Slue).....
POISONOUS IF SWALLOWED O IF SKIN 1S EXPOSED. Caustica: Not perinent F sty (Red) o
Itrnigting kin and eyes. 7.5 Polymerization: Not peninent R
Expeosure Sermove ConiaREled OEng end shoes. 26 Inhibhior of Polymertzation: Feactivity (Yellow}
Froen gttetied g€ y ©f water, |
IE N EVES, noig ey €F 2ne Tosh wan ;a!e-') o weier, Not pertinent
F SWALLOWED &3¢ . e CONSCIOUS. Seve vietim Snnk weter 2.7 Molar Ratio {Resctant 10
® of ruk. Product): Dais Not Available
7.8 Reactivity Group: 36
12, PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State o1 15°C and 1 stm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS, Lquid
Water May be dangerous it il enlers weler intgkes. 122 M It Welght 167.65
NTi*y locs! heenh ent wilce oicisls. .
Pollution NoWhy GDETEIDIS Of NE2IUY WalE! INTERES. 123 w:z:';bl“:::"c‘.?:m-x
N 124  Freazing Point
. 4B.6'F = 8.8'C = 282.0°K
1. RESPONSE T0 DISCHARGE 2. LABEL 8. WATER POLLUTION 126 Critical Temparsture: Not pertinent
{See Response Methods Handbook) 2.1 Category: None £.1 Aquatic Toxicity: 12,6 Critical Pressure: Not pertinent
Should be removed 2.2 Ciass: Not pertinent 18 mg/1/48 he/bluegill/fresh water 12.7  Specitic Gravity:
Chemical and physicsl tresiment 22 Waterfow] Toxicity: Deta not available 2.980 21 20°C {liquid)
5.3 Biological Oxygen Demand (BOD) 12.8  Uguid Suriscs Tension:
Dete not evailabie 3£.75 dynes/em = 0.03£75 N/m: ot
€4 Food Chain Concentration Potentiak 20C
. None 128 Uaquid Water intertacial Tenslon:
36.54 /em = 0.0365¢ N/m at
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS g ynes/em °
3.1 CG Compatibility Class: Hsiog d 4.1 Physical State {ds shipped): Liquid 12.30  Vapor (Gas) Specific Gravity;
hydrocarbon 4.2 Color: Colorless Not pertinen!
3,2 Formuls: BrCHCHaBr 4,3 Odor. Mildly sweet; like chioroform 12,11 Rztio of Spechic Heats of Vapor (Gaa):
3.3 IMO/UN Designation: 6.1/1605 1.108
34 DOT ID No: 1605 12.92 Lateni Hest of Vaporization:
3.5 CAS Replatry No: 106834 B2.1 Btu/lb = 45.6 cal/g =
1.81 X 108 J/hg
12,93 Hsai of Combustion: Not pentinent
5. HEALTH HAZARDS 9. SHIPPING IRFORMATION 1214 Heat of Decompoution; Not pertinent
5 . 1235 Heat of Solution: Not pertinent
5.1 Personal Protective Equipment Canister type mask or self air mask; noop: gloves; 9.1 Grades of Purtty: Commercial 12.18 Haat of Potymerization: Not periinent
chemical “"" goggles. . 92 Storape Temperaturs: Ambient 12.25 Heat of Fuslon: 12.78 cal/g
52 Local blisters ang uicers on skin; iritation in lungs 9.3 Inart Atmosphere: No requitement 1226 Umiting Value: Date Not Available
lnd ovpnmc injury 10 |nm ang kidneys; may be absorbed through skin. 8.4 Venting: Pressure.vatuum 1227 Reid Yapor Preasurs: 0.4 psia
6.3 Treatment of Exposure: Remove fiom exp Remove g clothing. Wash skin with
$oap and water, Flush eves with plenty of water, Consuft physician,
54 Threshoid LimH Value: Z ppm
5.5 Short Term Inhalation Limhs: 50 ppm for § min,
5.8 Toxicity by Ingestion: Grade 3; LDsc = 50 10 500 mp/kg
‘ $.7  Late Toxicity: Data not available
5.8 Vapor {Gas) Irritant Characteristics: Vapors cause 2 sligh! smarting of the eyes or respiratory
sysiem i present ia tigh ions. The etlect If temp
§9 Liquid or Solid Irritant Characteristics: Minimum hazard, If s;u‘lled on clothing and aliowed 10
remain, may cause smarting and reddening of the skin,
5.10 Odor Threshold: Datz not availebie
5,11 1DLH Valve: 400 ppm
NOTES

JUNE 1885



i
!
i
|

TETRAETHYL LEAD

TEL

Common Synonyms Oy liquid o SN A 6. FIRE HAZARDS 10, HAZARD ASSESSMENT CODE
TEL . . 1g5
Lead tetraethyl :; xlh P:l:t:;oonflc.(i.l. 185°F O.C. {See Hazard Assessment Handbook)
N . P . . mmal mits in Al A-X-Y
Sinks in water. P vapo! is p Data not available
’ €3  Fire Extinguishing Agents: Water, 1oam,
dry chemical, or carbon dioxide
1D CONTACT WITH LIQUID AND VAPOSR, Keep people 2wey. 6.4  Fire Extinguishing Agenis Nol 1o be
w“,“gogg,‘e's. 0 a and robber ovesclothing v ?m - ;ﬂwm” 11, HAZARD CLASSIFICATIONS
including gloves), g
Stop dxsc(harge [ pgss-ble) 6.5 Special Hazards of Combustion 1.1 Co:e of Federal Reguistions:
Call fre oepanment, . o i oison, B
Stay upwing Eng use waler spray 10 "hnock gown™ vapor. Producta: Toxic gases ate genetsted in 1.2 NAS Hazard Rating for Bulk Water
Isolete end remove discharged matenal, fires. ]
Notity locel hegnh end potiution control agencies, €.6  Behavior in Fire; May explode in fires. Transportation: Not listed
p——— 6.7 ignhtion Temperaturs: Decomposes sbove | 113 NFPA Hezard Clessification:
mbusti . :
POISONOUS GASES ARE PRODUCED IN FIRE. 230°F Neat g0y Classiication
Contsiners may exploge in fire, 6.8 Eioctrical Hazard: Not pertinent ..wm Hizmd (11177 O
v AP Q"z;gg,ef’m # ipnited in &n "":"’5"5 Hive. and rubber cverclothing 6.9 Buming Rate: D21a not availsbie Flammability (Red) 2
Fire o (ncluging glovez)b o1 6,10 Adiabatic Flame Temperature: y (Yellow) 3
msal fires from behind bemer or prelecied locetion. o .
Flood d‘slchavpe gree with weier. P Date not availeble
"'x‘-m;)uxsﬁ with weter, dry chemcal, 106, of carbon dioxide.
Coz' exposed contemers wak weter,
{Continved}
CaLt FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Resctivity With Water: No resction
INHALED OR IF SKIN IS EX D, y ¥
r"?_lj,?g%u,s LZ,‘ HA RIF PoSE 7.2 Reasctivity with Common Materials: Rust
Meve 1o tresh arr. and some metals cause decomposiion.
¥ brezthing hes stopped. give enhicis! respiretion, y
i b.egﬁ.,,g is a.‘t-csr?egweg crygen, ? 7.3 Stabllity During Transport: Stable below
230°F. A1 higher temperatures, may
LiouID i
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED, detonzte of explode when confined,
Will butn eyes. 7.4 Neutralizing Agents for Acids and
EXPOSUI'E Remove coniemingted cictng end shoes, Caustics: Not pertinent
Flesk effecied stees with pienty cf weter, 3
IF IN EYES, hold eyelics open zng tlush with plenty of water. 7.5 Potymerization: Nol pertinent
IF SWALLOWED &nd vicyr 15 CONSCIOUS, heve wictir drink water 7.6 inhibor of Polymerization:
inguce vomiti .
i INCONSGIBLS OR HAVING CONVULSIONS, Not pertinent
09 nothing 6¥Cept he€F wicm. warm, 7.7 Molar Ratic (Reactant to
Product): Dsts not svailable
7.8  Reactivity Group: Dsta not
12. PHYSICAL AND CHKEMICAL PROPERTIES
12.1  Physical Staie a1 15°C and 1 stm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Liquid
Water May be dangorous if £t ente’s water intakes, 122 Molecular Welght: 325.24
Nhouty local heelth anc wiidite cehoals. 12.3 1 : Decol
Pollution Noiry operstors of nearby wale: inizkes, 124 ::.r:n:‘:::n:l 1 sim: mPoses
—Z215'F = —157'C = 136'K
128  Critical Tempersture: Not pentinent
1. RESPONSE TO DISCHARGE 2. LABEL ' 8. WATER POLLUTION 12.6  Critical Prassure; Not pertinent
(Set Resp Methods Handbook) 2.1 Category: Poison 8.1 Aquatic Toxlcity: 127  Specific Gravity:
Issue wamning-poison, 22 Chs6 0,20 mp/1/96 hr/bluegill/TL, /Hesh 1.635 gt 20°C (liquid)
water contaminant water 12,3 Uquid Surtace Tension:
Restrict access 82 Wiaterfow Toxicity: Data not avsilsbie 2.5 dynes/em
Should be removed 8.3 Blological Oxypen Demang (BOD): = 0.0265 N/m et (est) 25°C
Chemical ang physical trestment Dats not svailable 12.9  Liquit Water interfacial Tenslon:
t.4 Food Chaln Concentration Polential: {es1)°40 dynes/em = 0.04 N/m a1 20°C
Date not available 12,90 Va Gas) Specitic Gravity:
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS m(manl vy
3.1 CG Compatiblitty Cisss: Not listed 4.1 Physical State (as shipped): Liquid 12.11 Rstio of Specific Hests of Vapor (Gas):
3.2 Formuls: Pb(CaHa)e 42 Color: Dyed red or other distinctive colox, Not pertinent
3.3 IMO/UN Designation: 6.1/1648 4.3 Odor: Swost 12.12 Latent Heat of Vaporization:
34 DOT ID Noz 1648 Not peninent
35 CAS Reglstry Ho. 76-00-2 12,13 Hest of Combustion: (est.) —~7,670 Eww/ib
= —&,380 cal/g = —183 X 10t J/kg
12.14 Hest of Decompostition: Not pertinent
12.15 Heat of Solution: Nol pertinent
5. HEALTH HAZARDS 5. SHIPPING INFORMATION 1236 Heal of Polymerization: Not pertinent
. i . o 12.25 Heat of Fusion: Date not evailable
6.1 Personal Prol-cﬂn-Equlpmmt Organic vaportype canister face m.?k for short petiods; u! fine $.1 Grades of Purity: Technical 1226 Limiing Valse: Date not available
type for longst periods; neoprene-coated, liquid-proot gloves; profective goggles of face shieid; $.2 Storape Temperaturs: Ambient 12.27 Rek! Vapor Pressure: Date not available
white of hgh1-eolo-ed clathing; rubber shoes ot boots. .3 Inert Atmosphere: No tequirement
52 g Exp . d wrinary output of lead. I a large degree of absorption $.4 Venting: Pressure-vacuum
hcm Inhullbon o skin conlacl, may cause inspmnia, excitability, Gelitium, coma and death. Do
not confuse with inorganic lead.
83 Treatmeni of Exp Rel victim from d ares and eonsun physician
immeadiately, INGESTION: induce §. SKIN: wash i ok or similar
patroleum distiliate {oliowed by soap and water.
5.4  Threshold LimH Value: 0.1 mg/m?
8.5  Shorl Yerm Inhalation Limits: 0.45 mg Pb/m? for 30 min,
58 Toxicity by Ingestion: Oral rat LD, = 17 my/ig
£.7 Late Torxicity: Lead poisoning
£.8  Vapor (Gas) Irritant Characteristica: Vapors cause a slight smarting of the eyes or respiratory
system K present in high concentrations. The etfect is 1emporary.
£9  Uquid or Solid Irritant Charscteristics: Causes smarting of the skin and first-degree bums on .
short exposure; may cause secondary bums on long exposire. 6. FIRE HAZARDS (Continued)
B.10 Odor Threshok: Dats not available 8.11 Stoichiometric Alr fo Fusl Ratlo: Data not svailable
5.11 IDLH Value: 40 mg/m? 6.12 Fiame T Data not avai
f

JUNE 1985



TOLUENE

TOL

10.  HAZARD ASSESSMENT CODE
(Set Hazard Assessment Handbook)
A-T-U

11, HAZARD CLASSIFICATIONS

11.1 Code of Federal Regulations:
Flammabie liquid

11.2 NAS Hazrsrd Rating for Bulk Water
Transportation:

€ategory Rating
Fire, 3
Heszh
Vapor Imitant.... 1
Liquid or Solid Irmitent.. 1
Foisons ... 2
Wsler Folution
Human Toxicity. 1
Agustic Toxicity 3
Aesthetic Etlect 2
.1
0
Sell Rezction o
11.3  NFPA Hazard ClassHicati
Category Classification
Heahth Hazaerd (Blue 2
Flsmmebiny (Red).. 3
Rescuvity (Yellow)....... 0

Common Synonyms Wwstery liquid Coloriess Pleassnt odor 6. FIRE HAZARDS
Toluo! . 20" . B
’ Methylbenzene 6.1 Flash Point ¢0°F C.C.; 55°F O.C.
Methylbenzol s N 6.2 Flammable LimHis In Al 1.27%.7%
Floats on water. Flammable, imritating vapor is produced. 63 Fire Extinguishing Agents: Garbon dioxide
or dry chemical for smell fires, ordinary
fosm for lesge fires,
Stop discharge il possible. Keep peopie gway. €.4  Fire Extinguishing Agents Not 1o be
Shut oft lgnmondsouvcesla'\d cll I;xe ?e;a:.rgem. . Used: Water may be inetective
Sizy upwind &nd use wzler spray 10 “knock down' vapor,
Fvod Eoniset wih liquig &nd vapar. €5 Speclal Haaards of Combustion
Ispiete end temove discharged matenal. . Producis: Not pertinent
Nety local heahth end polistion contro! zgencies. 6.6 Behevior In Fire: Vapo! is heevier than air
and may travel &£ considerable distance 1o
FLAMMEBLE. & source of ipnition and flash back.
Fiashback sfong vepor Itail may occur. €.7 lgnition Temperature: 897°F
Vapor may explode # ighded in an enclosed area. 6.8 Electrica! Hazard: Class §, Group D
West gopoles znd sett-conia bregthing eppe 6.5 Bumning Rate: £.7 mm/min,
Exiingoish with dry chemical, foem, of carbon gicxnide. 610 Adiabatic Flame T
Weter may be inetective on fre. . . L
Fire Cool expesed contame's with weter. Deta not avsilable
{Continued)
CHLL FOR MEDICAL AD. 7. CHEMICAL REACTIVITY
Y;i?: 10 eyes. nose snd throat 7.1 Reactivity With Water: No reaction
{ . o
] inhalgd, will cause nauses, vomiling, headache, dizziness, 7.2 Reactivity with Common Materials: No
ditficult breathing, ot loss of consciousness. teaction
Move ic tresh &il, . 7.3 Stablitty During Tranaport: Stable
M brezthing hes s10pped, gve enhoz! respiration.
1'1 E.Z:,m:g dm-mh.“;':e cg;;gen_ e esprE 7.4 Neutralizing Apents for Acids and
LIoUID Caustics: Not pertinent
Jritsbng 10 skin and eyes. . . 7.5 Polymerization: Not pertinent
Exposure W swalicwed, will cause nsusea, vomiting of loss of consciousness. 7.6 InhibHor of Polymerization:
F;emcve.( cor?éminzle: :;e:ning en{d shloes_ Not peninent
lush eHecied atee n plenty of weler,
IFJISN EEVgg. hold ;ye i3 :pen“;.nd fiush with plenty of weier. 7.7 Molar Ratio (Reactant {0
1F SWALLOWED &nc vies is CONSCIOUS, have vicum coink wztet Product): Data not svailable
o: rmulk, .
DO NOT INDUGE VOMATNG. 78 Resctivity Group: 32
Dangerous 10 squatic Ife in high concentrations.
Water Fouling to shoreline, .
May be dangerous il it enlers water intakes.
PO"U“OI’\ Nctdy iotel health ang wicife cHicials,
Nouty operslors of nezroy waler 1nigkes,
1, RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION
(See Resp Methods H %) 2.1 Cstegory: Flammsble liquid 8.1 Aquatic Toxichy:
Issue warning-high flsmmability 22 Class:3 1180 mg/I/9€ hi/sunfish/TL./tresh
Evacuste ater waler
8.2 Wsaterfowl Toxletity: Dets not svailablie
8.3 Biological Oxygen Demand {(BOD):
0%, 5 days; 3E% (theor), & deys
&4 Food Chain Concentration Potentlak
None
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS
3.1 CG Compatibillty Class: Aromatic 4.1 Physicsl State (ss shipped): Liquid
Hydrocarbon 4.2 Color: Colorless
3.2 Formula: CeHeCHs 4.3 Odor: Pungent; ic, b like;
2.3 IMD/UN Desipnation: 3.2/1284 distinct, pleasant
3.4 DOTID No: 1284
3.5 CAS Registry No.: 105:85-3
5, KEALTH HAZARDS S. SHIPPING INFORMATION
5.1 Personal Protective Equipment: Air-supplied mask; poggles of face shield; plastic gloves. $.1 Grades of Purity: Research, reagent,
52 Symp F g E Vapors irritate eyes and upper tespiratory trect; cause dizzi nitration-all 89,8 + % industrial:
dache, i y anesl. Liquid irrilates eyes and causes drying of skin. if contains 84 + %, with §% xylene and
aspirated, cuuses coughing, gapging, distress, and rapidly developing pulmonary edema. If small amounts of benzene and
ingestsd causes vomiting, griping, diarthee, depressed respiration. nonaromatic hydrocarbons; 90/120:
5.3 Trasatment of Exposure: INHALATION: remove 10 fresh air, give anificial respiration &nd oxypen i less pure than industris!,
needad; call & doctor. INGESTION: do NOT induce vomiting; call a doctor, EYES: flush with $.2 Siorape Temperature: Ampient
water for at least 15 min. SKIN: wipe off, wash with soap and water. $.3 Inert Atmoaphere: No requirement
£4  Threshold LimH Value: 100 ppm $.4 Venting: Open (flame amester) of
55  Shori Term Inhalstion Limits: 600 ppm o 30 min. pressute-vacuum
5.6 Toxicity by Ingestion: Grade 2; LDso = 0.510 5 g/kg
5.7 Late Toxicity: Kidney and liver damape may follow ingestion,
&8 Vapor {(Gas) Imuant Characteristica: Vapors cause & slight smarting of the eyes of respiratory
sysiom il present in high concentrations. The etect is temporary.
59  Liquid or Solid irritant Characteristica: Minimum hszard. 1f spilied on ciothing and allowed 10
remain, may cause smerting and reddening of the skin.
5.0 Odor Threshold: 0,17 ppm
6.91 1DLK Value: 2,000 ppm 6.11 Stoichlometric Alr to Fusl Ratio: Data not svailable
€.12 Flame T e: Dats not il

12 PHYSICAL AND CHEMICAL PROPERTIES

12, Physical State 21 13°C and 1 »tm:
Liquid
12.2 Molecular Welght: 82.14
123  Bolling Point at 1 atm:
231.1°F = 110.6°C = 3B3.8°K
12.4  Freezing Point
—138°F = —85.0'C = 176.2°K
12.5 Critical Temperature:
B05.4'F = 318.6°C = 5B1.E'K
12.6  Critical Pressure:
596.1 psis = 40.85 st = <.108
MN/m?
12.7  Specitic Gravity;
0.867 at 20°C (liquid)
128 Liquit Surtace Tension:
22.0 dynes/cm = 0.0280 N/m 81 20°C
129 Liquid Water interiacial Tenslon:
36.1 dynes/cm = D.0361 N/m a1 25°C
12,90 Vapor {Gas) Specific Gravity:
Not periinent
12,11 Ratio of SpecHic Hestx of Vapor (Gas)
1.088
12.12 Latent Hea! of Vaporization:
155 Btu/lb = B6.1 cal/g =
561 X 10* Jkg
12.13 Hest of Combustion: —17,430 Biu/td
= 8666 cal/g = ~——405.5 X 10* J/kg
12,14 Hast of Decomposition: Not pertinert
1235 Hest of Solution: Not pertinent
12,96 Heat of Polymerization: Not pertinent
12,25 Hest of Fuslon: 17.17 cal/g
1226 Limiting Value: Dats not available
12.27 Reid Vapor Pressure: 1.1 psia

6. FIRE HAZARDS (Continued)
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Common Synonyms

Watety liquid Coloriess Sweet odor

6. FIRE HAZARDS

10, HALARD ASSESSMENT CODE

Jopimetryoenzene 61 Flash Point 64°F CC. {Sve Muzard Axseassment Handbook)
. o 6.2 Fiammable LimMs in Al 1.1%-64% A-T-U
Floats on water. Flammable, imilating vapor is produced. €3  Fire Extinguiahing Agents: Foam, dry
, chemical, or carbon dioxide
€.4 Flre Extinguishing Agents Not to be
Sicz gscherge if possidle Keer people eway. Used: Water mey be inetiective. 11, HAZARD CLASSIFICATIONS
E\EL 3’:cgf:;nm};nw‘ Zng veDor. &5 ! rds of Combustio
A d T 7T Vi . " .
Iscizte and remove Hischerged meterial, Produets: Not pertinent 111 Code of Federal Reguistions:
Noirty focel hegith end polletion contio! zpencies. &5 Bohavior in Fire: Vapor is heavier than ait Flammabie ligud
and may trevel considorable distance 1o & | 112 NAS Hazard Rating for Bulk Water
- source of ignition and flash back. Transportstion:
€7  lipniton Temperature; BBE'F Category Rating
FLAMMABLE ) ve.. .
Fisshbeck along vapor trail may occur, 6.8 Electrical Hazard: Class |, Group D :“'m e 3
Vapor may expiode ff ignited in an enclosed ates. 6.9 Buming Rate: 5.8 mm/min, 6al
Vi EBt s&lt AEmed DIty EDDELEIUS. §.30 Adlabstic Flame Tempsrature: Vapor Imitet. ... 1
Exinguish with foem, ary chermucal, or carbon dioxide. N . . o e
Fire Wz\e? mey be meﬁec‘.iv’g or !A';TG = Dats not available an_wd or Sofid irritant., 1
Cot! exposet coriziners with weter, €.11 Stolchlometric Alr to Fue! Ratio: Poisans..... 2
Dats not available Water Polution
6.12 Fiame Temperature: Dsta not avaiiable 1
3
- = MESLC 2
CALL FOR MED.CAL AD. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity Wih Water: No reaction 1
Irriteting o eyes, nose, and throat. ‘ N
0] ‘mhslgd, :ﬁ' cause headsche, gitficult breathing, or loss of 7.2 Reactivity with Common Matsriais: No ¢
Movese hee an” resction 113 NFPA Hazarg Clasaficatio °
Ove 10 DEs” &, n:
Wl bregthing hes siopped. gve shicial tespirgtion. 7.3 Stabliity During Transport Stable Cat Classification
1 DreRhing ie GHzuM, OVE O3 JEN, 7.4 Neutralizing Agents for Acids and pory
Lo Caustiea: Not perinent Heatih Hezarc (Blue 2
Irrsting 16 skin and eyes. 7.5 Polymetization: Not pertinent Flammabilny (Red).. 3
Exposure 1f swaliowec, will cause nausse, vomiting, of foss of constiousness. 7.6 Inhibtor of Polymerization: Regctvity (Yeliow) .. 4
REMDVE CI™ME™ AELEC CICIMAE ENC SHOLS. Not pertinent
Flush, atecied erezs wih pienty O water, o1 pertinent
IF IN EYES, hoig eyelds open ant flush with plenty of weler. 7.7 Molar Ratio (Resctant 1o
IF SWALLCWET 2ng wictim & CONSCIQUS, have Vicum Srink wetes Product): Dete not avsilable
or milk g
DT NGT INDUCE VOMITING. 7.8 Resctivity Group: 32
12. PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State 21 15°C and 1 stm:
HAF?MFUL ':g'AOUATIC LIFE IN VERY LOW CONCENTRATIONS. Uiguid
Fouling 10 shoreline,
Water May ;g dengerous H il enters water intakes. 122 Wolsculat Weight 106.16
‘do"uﬂon 123 Bolling Point at 1 stm:
Netdy locet hezttr gnd wiigite oigiels. . wns oo .
Nm;? Opersiors o NEeroy water IiEkeS. 260.4°F = 121.8°C = 405.1°K
124 Freszing Point
B —542'F = ~s7.8°C = 225.3°K
), RESPONSE TO DISCHARGE 2. LABEL 4 8. WATER POLLUTION 125 Critical Temperature:
(5#¢ Response Msthods Handbook) 2.1 Category: Flammabie liquid 81 Aquatic Toxiciy: 650.6°F = BLEC = 617.0°K
Issue wamning.high Hammabiitty 22 Chssey 22 ppm/8E ti/bluepill/ TL, /tresh water 12.6  Critical Pressure:
Evscusie ares 22 Wateriowl Toxicity: Dals not available S13.E atm = 34.95 psis = 3.540
Should be rernoved 8.3 Blological Oxygen Demand (BOD): MN/me
Chemica! and physical treaiment 0 Ib/ib, § days: C% (theot.), 8 days 127  Specific Gravity:
£.4 Food Chaln Concentration Potential 0.86¢ at 20°C (hiquid)
Date not available 128 Uquid Surtacs Tension:
28.6 dynes/cm = 0.0286 N/m &t 20°C
3, CHEMICAL DESIGNATIONS A, OBSERVABLE CHARACTERISTICS 129 Liquid Water interiscial Tension:
3.1 CG Compstibility Class: Aromatic 4.1 Physical State (as shipped): Liquid 36.4 dynes/em = 0.0364 N/m at 30°C
Hydrocarbon 4,2 Color: Coloriess 12,10 Vapor (Gas) Specific Gravity:
3.2 Formula: m-CeHy{CHsls 4.3 Odor: Like b h, Not pentinent
3.3 IMO/UN Designation: 5.2/1307 1211 Rstio of Specific Heats of Vapot (Gas)
34 DOTID No. 1307 1.071
3.5 CAS Registry No: 105.38:3 1292 Latent Heat of Vaporization:
447 Bru/ib = B1.5 cal/g =
3.43 X 10t J/hg
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1213 Haat of Combustion: —17,564 Blu/lb =
N N § i —2752.4 talig = —4D8.31 X 0% J/hg
5.1 Pamsonal Protective Equipment: Approved canister or sir-supplied mask; goggles ot face shieid; 2.1 Grades of Purity: Research: 02.90%; 1214 Heat of Decomposttion: Not pertinent
plastic gloves and boots. _ Pure: 89.9%; Technical: 99.2% 12.15 Heat of Solution: Not pertinent
82 Sympt Following Exp Vapors cause headache and dizziness. Liguid imitates eyes and 9.2 Storage Tempersture: Ambient 1218 Hext o} Polymerization: Not pertinent
skin. 1l \aken inlo lungs, causes severe coughing, distress, and rapidly developing pulmonary 9.3 Inert Atmosphere: No requirement 12.25 Heat of Fusion: 26.01 cal/g
edema, If ingested, causes nauses, vomiting, cramps, headathe, and come; can be fatal, Kidney $.4 Vanting: Open (lame srrester) or 1226 Limiting Vatus: Data nol svaiiable
ang liver darage can ocour, . " ™ o pressute-vacuum 1237 Reld Vapor P re: 0.54 psia
53 Treatmen! of Exposure: INHALATION: remove 10 fresh air, administer artificial respiration and
oxypen H required; call & doctor, INGESTION: do NOT induce voming: call a doctor, EYES:
flush with waler for a1 lsast 15 min. SKIN: wipe off, wash with s0ap and water,
5.4 ‘Threshold Limit Value: 100 ppm
£5  Short Term Inhalation Limits: 300 ppm for 30 min,
68 Toxicity by Inpsstion: Grade 3; LDso = 50 to 500 g/kp
57 Late Toxicity: Kidney and liver damage.
B3  Vapor (Gas) iritant Charatieristics: Vapors cause a slight smarting of the eyes or respiratory
sysiom if present in high concentations, The efiect is temporary.
£.9 Liquid or Solid Irritant Characteristicx: Minimum hazard, If spilled on ciothing and aliowed to
remain, may causé smarting and reddening of the skin. NOTES
590  Odtx Threshowd: 0.05 ppm
« §.11 IDLN Value: 10,000 ppm
JUNE 1985



Diesel 0il (fuel oil #2)

Physical and chemical description: flammable, slightly viscous brewn

liquid obtained from the distillation of crude petroleum. Diesel oil
is a mixture of hydrocarboms, predominately unbranched alkanes of
10-16 carbon atoms with smaller amounts of aromatic and polynuclear
aroczatic hydrocarbona (PAH's). Diesel oil floats on water, having a
specific gravity of less than 1.

Uses: fuel for trucks, ships, and trains.

Toxicity: Because of their water solubility and carcinogenicity,

1.

3

benzeae and PAH's are the chezmicals of health concern in diesel o
Benzerne, found in trace amounts in diesel oil, is knowa to cause
leukemia, a cancer cf the blood forming cells. PAN's as a class
(1-10Z in diesel) are considered to be carcinogenic to a number of

s one of the most commonly found and

rae

animal species. Benzo(a)pyrene
carcinogenic PAE. The alkanes of 10-16 carbon atoms, which =mzke up
the bulk of diesel oil, are of less concern due to their very low
water solubility and low toxicity.

Concentration Guidelines ané Standards: The maximum tolerzble

concentration for diesel oil in drinking water is 100 ug/l, dve to
organoleptic (taste and smell) comsiderations. The EPA Office of
Drinking Water recommends that the short term concentirations of PAd's
in drinking water not exceed 25 ug/l. This is the 7 day suggested mno
adverse response level (SNARL) and does not take into account th

long term cancer risk. These concentrations should be tolerated only

in emergency situations where mo other higher quality water source is

available. :



‘ Naphthalene (Clo'ds)

Physical snd Chemical Descriptiom: white crystalline solid with a
charzcteristic "moth ball" odor. Naphthalene is more dense than
water (sp. gr. 1.145) and has a solubility of 30,000 - 40,000 ug/l @
25°C. It melts at 80°C but will sublime (volatilize from a solid) at‘
room temperature. Naphthalene is considered a polynuclear aromatic
hydrocarbon (PAR).

Uses: intermediate in dye production and formation of solvents,
lubricants, and motor fuels. Used directly as a moth repellant.
Toxicity: Naphthalene may be absorbed by inhalation, ingestion or
skin or eye contact. Chronic exposure can cause cataracts, kidney
disesse and red blood cell breakdown, especially in infants and

individuvals deficient in the cnzyme G6PD., Naphthalene has been shown
to be nonmutagenic and noncarcicogenic.

Classification: Hazardous Substance (EPA)

Hazardous Waste (EPA)

Priority Toxic Pollutant (EPA)
Persistance: Naphthalene can oxidi:e in the presence of light and
air, 50X after 14 days inm one study. Microbial degradation has also
been demonstrated in the laboratery i; solutions as concentrated as

3.3 vg/l. Little breakdown is expected, however, under the dark,

anaerobic conditions characteristic of in-situ greound water.



Phecanthrene (C14E107

Physical and Chemical Description: colorless, monoclinic crystals

soluble in water, 1,000-1,300 ug/l @ 2.5°C, specific gravity = 1.179.
Phezanthrene is a PAH.

Uses: dyes, explosives, a natural constituent of coal tar and of
diesel oil (0.357).

Toxicity: Phenanthrene has been identified as a mild allergen and
huzzn dermal photosensitizer, Limited acute and chromie animal
experiments show it to be of low to moderate toxicity.

Classification: none

luorene (Cjy3Hjp)

Phvsical and Chemical Description: Combustidle white solid having a

-

ubility of 1980 vg/l.
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Uses: Manufacture of dyestufls.

Toxicity: Little specific information is available about the rtoxicity

e

of fluorene but it is a polynuclear aromatic hydrocarbon (PAH), a

“J

group which contains known human carcinogens.

Classification: None




5.0 SITE CONTROL

5.1 ZONATION. Due to the nature of the work (multiple soil borings and well

installations throughout the study area) and the properties of the potential
chemicals found onsite, typical exclusion, contamination reduction, and support
zones are not necessary or practical at all locations. Therefore, where
appropriate, a "floating” exclusion zone in the perimeter of the sampling site
will be established to eliminate access to the area by individuals not working

on the project or involved in the assessment work. The perimeter will be at
least 20 feet in radius and moved accordingly as the assessment points are moved.
5.2 COMMUNICATIONS. When radio communication is not used, the following air
horn signals will be employed:
HELP three short blasts .. .)
EVACUATION three long blasts « __ )
ALL CLEAR alternating long and short blasts ( _ . _ .)
5.3 WORK PRACTICES. General work practices to be used during ABB-ES projects
are described in Chapter 9.0 of the CLEAN HASP. Work at the site will be
conducted according to these established protocol and guidelines for the safety
and health of all involved. Specific work practices necessary for this project
or those that are of significant concern are described as follows.

. . Work and sampling will be conducted in Level D clothing and equipment.

. Hanahan,HSP
5-1

05.91 (CLEAN.01}



6.0 DECONTAMINATION AND DISPOSAL

All persomnel and/or equipment leaving contaminated areas of the site will be
subject to decontamination, which will take place in the contamination reduction
zone. General decontamination practices used during ABB-ES projects are
described in Chapter 13.0 of the CLEAN HASP.

6.1 PERSONNEL DECONTAMINATION. All personnel leaving the study area are subject
to decontamination (as necessary). The decontamination procedure required will
be determined by the nature and level of contamination found at the sites. At
a minimum, site personnel will remove loose soils from boots and clothing before
leaving the site. More thorough decontamination procedures will be observed as
dictated by site conditions. These procedures are described in Chapter 13.0 of
the CLEAN HASP.

6.1.1 Small Equipment Decontamination Small equipment will be protected from
contamination as much as possible by keeping the equipment covered when at the
site and placing the equipment on plastic sheeting, not the ground. Sampling
equipment used at the site will be used only once or will be field cleaned
between samples with soapy water (Alconox), rinsed with clean water, rinsed with
an approved Quality Assurance/Quality Control solvent, and final rinsed with
organic free water.

6.1.2 Heavy Equipment Decontamination Drilling equipment will be protected from
contamination as much as possible by placing the equipment on plastic sheeting,
not the ground. The drill rig and associated drilling equipment will be cleaned
with high pressure water or high pressure steam followed by a soap and water wash
and rinse. Loose material will be removed by brush. The person performing this
activity will be at the level of protection used during the field investigation.

6.2 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS. All disposable
protective gear, decontamination fluids (for both personnel and equipment), and
other disposable materials will be disposed of at the site. Decontamination
fluids (i.e., isopropanol [e.g., split spoons and groundwater sampling pump])
will be stored in amber glass bottles. Disposable materials (e.g., gloves and
Tyveks™) will be bagged and disposed of properly.

Hanshan. HSP
05.91 (CLEAN.O1) 6-1



7.0 EMERGENCY AND CONTINGENCY PLAN

This section identifies emergency and contingency planning that has been
undertaken for operations at this site.. Most sections of the HASP provide
information that would be used under emergency conditions. General emergency
planning information 1is addressed in Chapter 14.0 of the CLEAN HASP. The
following subsections present site-specific emergency and contingency planning
information.

7.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATIONS. The site HSO or
the Health and Safety designee is the primary authority for directing operations
at the site under emergency conditions. All communications both on- and off-site
will be directed through the HSO or designee.

7.2 EVACUATION. Evacuation procedures at the site will follow those procedures
discussed in Chapter 14.5 of the CLEAN HASP for wupwind withdrawal, site
evacuation, and evacuation of the surrounding area. Evacuation from the DFSP
facility will be conducted with all personnel meeting at the main facility gate
at the northwest corner of the site. Evacuation will proceed by travelling south
(left) on North Rhett Boulevard, away from the site.

7.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID. Any personnel injured on-site
will be rendered first aid as appropriate and transported to competent medical
facilities for further examination and/or treatment. The preferred method of
transport would be through professional emergency transportation means; however,
when this is not readily available or would result in excessive delay, other
transport will be authorized. Under no circumstances will injured persons
transport themselves to a medical facility for emergency treatment.

Hanahan HSP
05.91 (CLEAN.01} 7-1
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8.0 ADMINISTRATION

8.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel authorized to participate in

downrange activities at this site have been reviewed and certified for site
operations by the Project Manager and the HSS. Certification involves the
completion of appropriate training, a medical examination, and a review of this
site-specific HASP. All persons entering the site must use the buddy system, and
check in with the Site Manager and/or HSO before going downrange.

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL:

%+ Ken Busen %+ Joe Daniels

*4- Petexr Redfern *4 Andrew Harvey
*+ Jay Koch *+ Kathleen O'Neil
¥+ Alan Stodghill *+ Peggy Layne

*+ Kevin Warner

OTHER CERTIFIED PERSONNEL:

* FIRST-AID-TRAINED
+ CPR-TRAINED

Hanahan.HSP
05.91 [CLEAN.O1) 8-1



8.2 HEALTH AND SAFETY PILAN (HASP) APPROVALS. By their signatures, the
undersigned certify that this HASP will be used for the protection of the health
and safety of all persons entering this sjte.

Lt 77/

Da

=7 Z </, 77/

ojeat Manager /// Date .

l;f ZM s77/51
/Héglth and Safety Manager/Supervisor Date 7/

8.3 FIELD TEAM REVIEW. I have read and reviewed the health and safety
information in the HASP. I understand the information and will comply with the
requirements of the HASP.

NAME:

DATE:

SITE/PROJECT:

‘ Hanshan.HSP
8-2

05.91 (CLEAN.01)



8.4 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all
on-site personnel and kept in the Support Zone during site operations. It is not
a substitute for the Medical Surveillance Program requirements consistent with
the CLEAN HASP. This data sheet will accompany any personnel when medical
assistance or transport to hospital facilities is required. If more space is
required, use the back of this sheet.

Project:

Name: :

Address:

Home Telephone: Area Code ( )

Age: Height: Weight:

In case of emergency, contact:

Address:

Telephone: Area Code ()

Do you wear contact lenses? Yes ( ) No ( )
Allergies:

. List medication(s) taken regularly:

Particular sensitivities:

Previous/current medical conditions or exposures to hazardous chemicals:

Name of Personal Physician:

Telephone: Area Code ( )

. Hanahan.HSP
8-3

05.91 (CLEAN.01)



8.5 EMERGENCY TELEPHONE NUMBERS.

Police Department

Primary Hospital (U.S. Naval Hospital
Alternate Hospital (Baker Hospital)
Base Fire Department

Off-site Emergency Services

Poison Control Center

National Response Center

Regional USEPA Emergency Response

Site HSO: Alan Stodghill

General Site Supervisor: _Ken Busen

Project Manager: Peter Redfern

ABB Environmental HSM: GC.E. Sundquist

. Hanahan, HSP
84

05,91 (CLEAN.O1)

(803)
(803)
(803)
(803)
(803)
(800)
(800)
(800)
(904)
(904)
(904)

(207)

747-5711
743-5130
744-2110
744-4073
744-6073
962-1253
424-8802
414-8802
656-1293
656-1293
656-1293

775-5401 %101



8.6 ROUTES TO EMERGENCY MEDICAL FACILITIES. The primary source of medical

. assistance for the site is:

U.S. Naval Hospital
Charleston, South Carolina

DIRECTIONS TO PRIMARY: Take Rhett Ave. (Hwy 136) south to Park Circle. Turn
right and drive around Circle until you reach Montague Ave. Go west on Montague
Ave. until you reach Interstate 26. Take Interstate 26 south approximately 3.5
miles. Hospital is on the right side of the Interstate. See Figure 8-1.

The alternate source of medical assistance for the site is:

Baker Hospital
Charleston, South Carolina

DIRECTIONS TO ALTERNATE: Take Rhett Ave. (Hwy. 136) south to Park Circle. Turn
right and drive around circle until you reach Durant Ave. Go west on Durant Ave.
until you reach Rivers Ave. Take Rivers Ave.south approximately 1.5 miles.
Hospital is on the left side of Rivers Ave. See Figure 8-1.

. Hanahan HSP
05.91 (CLEAN.01) 85
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FIGURE 8-1

ROUTE TO U.S. NAVAL HOSPITAL
AND BAKER HOSPITAL
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HEALTH AND SAFETY PLAN
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ON

The Occupational Safety and Health Act of 19

70 provides job safety and health protection

for workers by promoting safe and healthful working conditions throughout the Nation.

Requirements of the Actinclude the following:

All employers must furnish to employees employment and a place
of employment free from recognized hazards that are causing or are
likely to cause death or serious harm or employees. Employers
must comply with occupational safety and health standards issued
under the Act,

standards, rules, regulations and orders issued under the Act that
apply to their own actions and conduct on the job

The Occupational Safety and Health Administration (OSHA) of
the U.S. Department of Labor has the primary responsibility for
administeringthe Act. OSHA issues occupational safety and health
standards, and its Compliance Safety and Health Officers conduct
jobsite inspections to help ensure compliance with the Act.

The Act requires that a representative of the employer and a
representative authorized by the employees be given an opportunity
to accompany the OSHA inspector for the purpose of aiding the
inspection.

Where there is no avthorized employee representative, the
OSHA Compliance Officer must consult with a reasonable number
of employees concerning safety and health conditions in the
workplace.

N AT A

Employees or their representatives have the right to file a complaint
with the nearest OSHA office requesting an inspection if they
believe unsafe or unhealthfu] conditions exist in their workplace.
OSHA will withhold, on request, names of employees complaining.

The Act provides the employces may not be discharged or dis-
criminated against in any way for filing safety and health complaints
or for otherwise exercising their rights under the Act.

Employees who believe they have been discriminated against may
file a complaint with their nearest OSHA office within 30 days of
the alleged discrimination,

If upon inspection OSHA believes an employer has violated the
Act, a citation alleging such violations will be issued to the
employer. Each citation will specify a time period within which the
alleged violation must be correcied.

Employees must comply with all occupational safety and health

The OSHA citation must be prominently displayed at or near the
place of alleged violation for three days, or until it is corrected,
whichever is later, to warmn employees of dangers that may exist
there.

The Act provides for mandatory penalties against efployers of up
to $1,000 for each serious violation and for optional penalties of up
to $1,000 for each nonserious violation. Penalties of up to $1,000
per day may be proposed for failure to correct violztions within the
proposed time period. Also, any employer who willfully or
repeatedly violates the Act may be assessed penalties of up 10
$10,000 for each such violation.

Criminal penalties are also provided for in the Act. Any willful
violation resulting in death of an employee, upon conviction, is
punishable by a fine of up to $250,000 (or $500,000 if the employer
is a corporation), or by imprisonment for up to six months, or by
both. Conviction of an employer afier a {irst conviction doubles
these maximum penalties.

While providing penalties for violations, the Act also encourages
efforts by labor and management, before an OSHA inspection, to
reduce workplace hazards voluntarily and to develop and improve
safety and health programs in all workplaces and industries.
OSHA'’s Voluntary Protection Programs recognize outstanding
efforts of this nature.

OSHA has published Safety 2nd Health Program Management
Guidelines to assist employers in establishing or perfecting
programs 10 prevent or control emplyee exposure to workplace
hazards, There are many public and private organizations that can
provide information and assistance in this effort, if requested. Also,
your Jocal OSHA office can proivde considerable help and advice
on solving safety and health problems or can refer you 10 other
sources for health such as training.

Free assistance in identifying and correcting hazards and in improv-
ingsafetyand health management is available to employers, without
citation or penalty, through OSHA-supported programs in each
State. Thse programs are usually administered by the State labor
or Health department or a State university.

POSTING INSTRUCTIONS

Employees in States operating OSHA approved State Plans should
obtain and post the State’s equivelent poster.

More Information

Additional information and  Atlanta, Georgia (404) 347-3573 Washington, D.C.

copiesof the Act, specificOSHA  Boston, Massachusetts (617) 565-7164 1989 (Revised)

safety and health standards,and  Chicago, lllinois (312) 353-2220 OSHA 2203

other applicable regulations Dallas, Texas (214) 767-4731

may be obtained from your Denver, Colorado (303) 844-3061

employer or from the nearest Kansas City, Missouri (816) 426-5861 Elizabeth Dole, Secretary of Labor
OSHA Regional Office in the New York, New York (212) 337.2325 U.Ss. Department of Labor

following locations:

Settle, Washington

Philadelphia, Pennsylvania (215) 596-1201
San Francisco, California  (415) 995-5672
(2086) 442-5930

Occupational Safety and Health Adminstration

Under provisions of Title 29, Code of Federal Regualtions, Part 1903.2(2)(1) employers must post this notice (or z facsimile) in a conspicuous place where notices 1o employees are
customarily posted.
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1.0 INTRODUCTION

ABB Environmental Services, Inc. (ABB-ES) was contracted by the Naval Facilities
Engineering Command, Southern Division (SDIV) to prepare a Contamination
Assessment Plan (CAP) for the Defense Fuel Supply Point (DFSP), Hanalran, South
Carolina. The purpose of the CAP is to outline a field investigation and
sampling program which will assess the source and extent of petroleum contamina-
tion along the eastern and western boundaries of the site. The investigation and
subsequent report will be presented by SDIV to the South Carolina Department of
Health and Environmental Control (SCDHEC) for review. The following report
presents the site location, summarizes previous investigations, and develops the
rationale for the proposed monitoring plan to be implemented under the

Contamination Assessment (CA).

2.0 BACKGROUND

2.1 SITE DESCRIPTION. The DFSP site is located approximately 3.5 miles east of
Charleston Air Force Base within the city limits of Hanahan, South Carolina (see
Figure 1). The site occupies approximately 48 acres just east of North Rhett
Boulevard. Immediately north of the DFSP facility 1is a residential community
called Gold Cup Springs Subdivision (see Figure 2). The areas to the west and
south of the site are comprised mainly of light industry. Immediately east of
the site is a U.S. Army-Navy Reservation. The facility contains seven 70,000
barrel capacity above-ground storage tanks; truck loading stands; and several
buildings. Each tank is constructed of welded steel with a floating roof and is
surrounded by an earthen berm. The primary product handled at the facility is

JP-4 jet turbine fuel.

The DFSP facility is owned and operated by the Defense Logistics Agency,
Alexandria, Virginia, and the facility property is owned by the U.S. Air Force.
Environmental investigations and remedial activities at the site are being

performed by SDIV.

Hanahan,CAP
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2.2 SITE HISTORY. In Septembexr 1975, a leak developed in the bottom of storage
tank No. 1 immediately after it had been cleaned and put back in service.
Approximately 83,000 gallons of JP-4 jet fuel were_lost before a water bottom was
put in the tank. Leakage was confirmed to be the cause of the loss. The lost
fuel reached the shallow, surficial aquifer and migrated northward inte the Gold

Cup Springs Subdivision, a subdivision of approximately 75 homes.

In November 1975, the U.S. Army Environmental Hygiene Agency (USAEHA) from
Aberdeen Proving Ground, Maryland was brought in to investigate the site.
Monitoring wells were installed to delineate the contamination and a well point
system was constructed in December 1975 to extract the fuel from the groundwater
and soils, The well point system became impractical by January 1976. A
collection ditch was built along the northern border of the site to collect the
remaining fuel. A second well point system was installed in March 1976 and was
operated until April 1976. It was estimated that approximately 25 percent of the

lost fuel was recovered by these operatiomns.

In June 1980, the Defense Fuel Support Center (DFSC) contracted Dames and Moore
to conduct a field investigation and monitoring program to assess the extent of
groundwater contamination at the DFSP facility and in the Gold Cup Springs
Subdivision, mnorth of the facility. Dames and Moore installed seventeen
monitoring wells and collected groundwater samples from these wells for pH,
specific conductance, total organic carbon, oil and grease, and diethylene glycol
monomethyl ether (a fuel system icing inhibitor) analyses. The study concluded
that hydrocarbon-related contamination was present in minimal amounts and was
dispersed around the site. Past fuel recovery, chemical and biological

processes, and natural dilution had reduced groundwater contamination.

In 1985, additional monitoring wells installed by Science Applications
International Corporation and sampled by General Engineering Laboratories
revealed JP-4 related compounds, including benzene, ethyl benzene, toluene, and

xylenes (BETX) in one of the off-site wells. In additional studies conducted by

Hanahan.CAP
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McClelland Engineers, Inc., in 1986 and RMT, Inc., in 1987, JP-4 related
compounds were detected 'in the groundwater, surface water, soil, and sediment
within the Gold Cup Springs Subdivision. In addition, air monitoring studies
conducted by RMT, Inc., in 1987 identified some contamination of the air in

subdivision homes and throughout the neighborhood. ¢

In October, 1987, ICF-Clements Associates, Inc. prepared a Risk Assessment for
the DFSP facility. The results were that inhalation and ingestion of contamina-
tion associated with the facility, most notably benzene, could pose a potential
cancer risk of greater than 1 in 1 million and that exposure to chemicals, while
swimming in pools filled with contaminated groundwater, may result in significant
risk. Exposure to noncarcinogens (most notably, total xylenes) may also result

in a hazard index greater than 1.

As a result of the investigations at the site, bioremediation was selected as the
cleanup technique. The United States Geological Survey (USGS) is currently

operating and monitoring the bioremediation system at the site.

In addition to the 83,000 gallon fuel leak at tank No. 1, other areas of the
facility have been found to be contaminated with petroleum hydrocarbons. Small
spills and leaks are the likely contributors of contamination in these areas.
The USGS performed an initial site screening of the site using a passive soil gas
survey in 1990. The USGS report is currently under review by the SCDHEC and
concludes that an assessment of contamination delineation should be performed

along the eastern and western portions of the facility.

2.3 HYDROGEOLOGY

2.3.1 Regional Hydrogeology The Charleston, South Carolina area is underlain

by four water bearing zones. These zones include the surficial water table
aquifer, the Tertiary Aquifer System, the Black Creek Aquifer, and the Middendorf

Aquifer,

Hanahan.CAP
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The Coastal Plain of South Carolina, that includes Charleston, consists of a
series of complex interbedded unconsolidated to partially consolidated
sedimentary formations of Late Cretaceous to Quaternary age. Surficial sediments
within the study area consist of a variable sequence of sand, silt, and clay with
a basal conglomeratic layer containing phosphate nodules that are a part of the
Ladson Formation. The formation averages about 30 feet in thickness. These
sediments were deposited as a result of a series of sea level encroachments and

recessions which occurred during the Pleistocene epoch (Siple, 1946.)

Within the unconsolidated sediments of the Ladson Formation is contained the
surficial water table aquifer. The aquifer 1is recharged largely by the
infiltration of precipitation over the area. Locally, the aquifer may be
recharged by seepage from the underlying Santee Limestone in areas where the
Cooper Formation is absent, Discharge from the surficial aquifer occurs
principally by evapotranspiration and through natural seepage to surface water
bodies. Shallow wells account for only a small amount of discharge from this
aquifer and vertical migration into underlying aquifers is limited by the Cooper
Formation. Depth to the water table of the surficial aquifer ranges from 3 to
15 feet below land surface (bls) and generally reflects changes in the local
topography. Well yields average approximately 85 gallons per minute (gpm) with
reported transmissivities between 600 and 1,340 ft2?/day (Park, 1985). The

groundwater is commonly acidic and may contain high iron concentrations.

Unconformably underlying the Ladson Formation and forming the lower confining
unit of the surficial aquifer and upper confining unit of the Tertiary Aquifer
System is the Cooper Formation of Oligocene age. The Cooper Formation is a
massive sandy, phosphatic limestone that is uniform in color and texture. The
Cooper Formation requires only a few feet of thickness to effectively retard

vertical groundwater flow.

Underlying the Cooper Formation and comprising the Tertiary Aquifer System are

the Santee Limestone of Eocene age and the Black Mingo Formation of Paleocene

Hanahan.CAP
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age. The Santee Limestone consists of a creamy-white to gray, slightly
glauconitic lime mudstone to marl. The unit ranges from 60 to 80 feet thick in
the project area (Park, 1985). Wells tapping this unit yield between 200 and 500
gpm and are mostly under artesian conditions. The Tertiary Aquifer System is
recharged by infiltration in updip outcrop zones inland of the project area.
Groundwater flow in the aquifer is to the southeast under relatively flat
regional hydraulic gradients (Aucott and Speiran, 1985). Excessive hardness and
high iron and fluoride concentrations are common in the groundwater of the Santee
Limestone. Brackish water can be found at the coastal margin of Charleston

County.

The Black Mingo Formation underlies the Santee Limestone and is composed of
limestone, green to gray argillaceous sand, and dark-gray to black clay. This
formation is approximately 400 feet thick in the project area (Park, 1985). This
formation is hydraulically connected to the Santee Limestone and is the lowest
unit of the Tertiary Aquifer System. The sands of the Black Mingo Formation
constitute the major water-bearing strata. Well yields average approximately 230
gpm. Transmissivities in this unit range from 500 to 3,700 ft?/day and hydraulic

conductivities range between 29 to 170 ft/day (Park, 1985).

Underlying the Black Mingo Formation approximately 700 feet below Mean Sea Level
(MSL) are the Peedee, Black Creek, and Middendorf Formations of Late Cretaceous
age. These formations consist of interbedded sand, silt, and clay with
occasional limestone. Each of these formations is capable of producing
groundwater under artesian pressure, however, the major water bearing zones are
the Black Creek Aquifer in the Black Creek Formation and the Middendorf Aquifer

in the Middendorf Formation.

The lower part of the Black Mingo Formation and the Peedee Formation contains
sufficient clays and silts to form an effective vertical hydraulic barrier
between the upper Tertiary Aquifer System and the lower Black Creek Aquifer.

Another confining unit exists in the lower Black Creek Formation and upper

Hanahan,CAP
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Middendorf Formation to separate the Black Creek Aquifer from the Middendorf
Aquifer. Hydraulic conductivity in the Black Creek Aquifer has been estimated
at 2 to 59 feet/day with a storage coefficient of 107 (Park, 1985). Groundwater
flow direction in the Black Creek Aquifer is to the east. The Middendorf Aquifer
is the most productive of the two aquifers with groundwater flow to the east-
northeast under a gentle regional hydraulic gradient (Aucott and Speiran, 1985).
Both aquifers contain potable water, however, in some areas water quality may

have excessive concentrations of dissolved sodium, bicarbonate, and fluoride.

The basement rock in the region is Triassic in age and occurs approximately 3,000

feet below MSL (Park, 1985).

2.3.2 Site Hydrogeology Soil boring and monitoring well data from previous

studies indicate that the DFSP site is underlain by 25 to 38 feet of recent £fill
and fine sands with numerous clay and silt lenses and basal layers of phosphatic
gravels of the Ladson Formation. This formation thins towards the north. The
surficial aquifer is contained in these materials. Beneath the Ladson Formation
and forming the base of the surficial aquifer is the homogeneous, dark green-gray
calcareous clay and silt (marl) of the Cooper Formation. This formation is
estimated to be 260 feet thick in this area and presents very competent confining
layer in the site area (Dames and Moore, 1982). The contact between the Ladson
and Cooper Formations is undulatory and varies between 1 and 8 feet above MSL.
Depth to the surficial aquifer water table ranged from 5 to 18 feet bls during
previous investigations. Some of this wvariability is based on surface
elevations, however, the data suggests that the water table fluctuated by as much

as 7 feet at the site.

The general direction of groundwater flow in the surficial aquifer at the site
is to the north-northwest. Localized groundwater flow directions at the site may
be controlled by topography, with groundwater flow west of the DFSP site toward
the west and groundwater flow just north of the DFSP site generally towards the

centerline of the north-south wvalley through which East Lakeside Drive runs.

Hanahan.CAP
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Figure 3 illustrates a water table contour map from data collected on Septem-
ber 6, 1986. Calculations for hydraulic conductivity from monitoring wells at
the site using the Hvorslev (1951) method range from 107 to 1073 cm/sec. An
estimated seepage velocity at the DFSP site was calculated as 8.5 x 107% cm/sec
or 0.24 feet/day using an average hydraulic conductivity of 8.5 x 10* cm/sec,
an average hydraulic gradient of 0.02, and an effective porosity of 0.20
(McClelland Eng., 1987). It is believed that the discharge of groundwater by the
numerous springs in the Gold Cup Springs Lake neighborhood into the ditch on E.
Lakeside Drive, along with the routing of groundwater discharges by French drains
installed by several residents on Valley Street, may significantly increase the

rate of contaminant transport.
3.0 PROPOSED ASSESSMENT PIAN

It is proposed that a two phase field investigation be undertaken to assess the
suspected contaminant plumes along the eastern and western sides of the DFSP
site. The phased approach is discussed in the following two sections. During
both the Phase I and Phase II field investigations the ABB-ES field leader will
meet on-site or at SDIV with the SDIV Engineer-In-Charge (EIC) on a weekly basis
to discuss the field investigation progress and findings.

3.1 PHASE I FIELD INVESTIGATION. The purpose of the Phase I investigations is
to assess the approximate horizontal extent of the contaminant plumes at the
eastern and western sides of the site by obtaining groundwater samples from
temporary wellpoints and soil samples from hand augered soil borings and
screening these samples with a field gas chromatograph (groundwater) and Organic
Vapor Analyzer (soil). The information obtained during this field screening
phase will assess the extent of the contaminant plumes and direct the placement

of monitoring wells during the Phase II investigation.

During the Phase I investigation, any necessary  permits, off-site utility

clearances, and right-of-way easements and private property access approvals will

Hanahan.CAP
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be obtained with the help of Navy personnel or their representatives. 1In
addition, information on the location of potable water wells within 1/4 mile
radius of the site will be obtained from SDIV, DFSP, SCDHEC, and previous
investigation reports.

The Phase I field investigation will comnsist of installing up to 40 temporary
wellpoints along the western side of the DFSP site to assess the western
contaminant plume. Up to 16 temporary wellpoints will be installed to assess the
eastern contaminant plume. The locations of the proposed temporary wellpoints
are shown on Figure 4. The wellpoints will be installed using a KV Macho System

or equivalent.

Groundwater samples will be collected at each wellpoint location and screened for
the presence of the petroleum contamination constituents benzene, ethylbenzene,
toluene, and xylenes (BETX) using a field gas chromatograph (GC). In addition,
up to 20 shallow soil borings will be conducted using a hand auger where possible
at both the eastern and western contaminated areas to assess soil contamination
and local lithology. Soils will be classified in accordance with the Unified
Soil Classification System. Soil samples will be collected from each soil boring
and placed in 16 ounce glass jars. The soil samples will be screened for
petroleum contamination by head space analysis using an Organic Vapor Analyzer

(0OVA) equipped with a Photoionization Detector (PID).

3.2 PHASE IT FIELD INVESTIGATION. The purpose of the Phase II field investiga-

tion is to further assess the horizontal extent of the petroleum contamination

in the eastern and western areas of the DFSP facility, assess the vertical extent
of the petroleum contamination, and characterize the contamination. This will
be accomplished through the drilling of soil borings in areas where hand augering
could not take place to collect soil samples for OVA screening; the installation
of permanent groundwater monitoring wells; the collection of groundwater samples
from the monitoring wells for laboratory analysis of jet fuel constituents;

surveying of the elevations of the monitoring wells to determine aquifer flow

Hanahan,CAP
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direction and gradient; and aquifer testing on select monitoring wells to

estimate aquifer characteristics.

During the Phase II field investigation 18 shallow monitoring wells (up to 15
feet in depth) will be installed at the site to assess the eastern and western
contaminant plumes. The location of the proposed monitoring wells is shown on
Figure 5; however, exact well placement will depend on the results of the Phase
I investigation. All monitoring wells will be constructed of 2-inch inside
diameter (ID), flush threaded Schedule 40 polyvinyl chloride (PVC) screen and
riser. The well screen will be comprised of a 10 foot section

of 0.010 inch slotted screen. Well screens will be set such that a minimum of
2 feet of screen will be above the water table. Depth to the water table in
existing wells will be measured to determine the depth interval for the well
screen. The remainder of the well casing will consist of solid riser pipe to the
ground surface. Total well length and depth for the shallow monitoring wells is

not expected to exceed 15 feet bls,

The well annulus will be filter packed with No. 6-20 sand or an acceptable grade
of sand to at least 1 foot above the well screen. A 2-foot bentonite seal will
be placed above the sand pack with the remaining annular space grouted to the
surface. Wells will be flush mounted with the ground surface and will consist
of a locking protective cap and a steel subsurface vault set in the pavement
around each well riser pipe. Typical construction details for the proposed

monitoring wells are provided in Figure 6.

In addition to the monitoring wells, up to 15 shallow soil borings will be
advanced with a drill rig in those areas where it was not possible to perform the

Phase I manual soil borings.

Upon completion of the monitoring well installation, the wells will be developed
using a centrifugal pump until the groundwater is sediment free or as clear as

the aquifer will allow in a reasonable amount of time. The measuring point for
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groundwater elevation on the PVC riser pipe and the land surface adjacent to each
monitoring well will be surveyed to within * 0.0l feet based on an arbitrary

reference elevation of 50 feet.

Groundwater samples will be collected from the newly installed monitoring wells
in addition to the eleven existing wells at the site and analyzed for jet fuel
constituents (USEPA Methods 602, 610, 239.2, and 418.1). At the western
contamination area 16 groundwater samples will be collected and at the eastern
area, 13 groundwater samples will be collected. In additionm, 3 duplicate

samples; 2 equipment blanks; 1 field blank; and 5 trip blanks will be obtained.

Groundwater samples will be shipped via overnight carrier to an approved
analytical laboratory. Sampling and the subsequent analytical program will

comply with ABB-ES’'s Comprehensive Quality Assurance Plan (ComQAP).

During the Phase I and II field investigations, ABB-ES personnel and their
subcontractors will coordinate efforts with site personnel to dispose of
contaminated fluids and soils. ABB-ES and their subcontractors will supply
Department of Transportation (DOT) 17-C open top 55-gallon drums and will dispose
of contaminated soils, water, and miscellaneous materials (gloves, booties, etc.)
into these drums and stage them on site. It will be the Navy's responsibility

to dispose of any hazardous waste.

3.3 PREPARATION OF REPORTS. Upon completion of the field investigations and
receipt of the analytical laboratory results of the groundwater samples, draft,
100 percent complete, and final Contamination Assessment Reports (CARs) will be
prepared and submitted to SDIV for review and approval. The reports will discuss
site background information, site conditions, findings, and recommendations for
the eastern and western areas of the DFSP site. Recommendations shall be made
as to the need for any follow-up reports. Site location maps, locations of soil
borings, wellpoints, and monitoring wells, groundwater contour maps, and

contamination delineation maps will be included with the reports.

Hanahan.CAP
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Based on the findings, conclusions, and recommendations of the final CAR, draft,
90 percent complete, 100 percent complete, and final follow-up reports will be
prepared for the two areas of concern. The reports shall be either No Further
Action  Proposals (NOFAP), Monitoring Only Proposals (MOP), or Preliminary
Remedial Action Plans (PRAP). ‘

If a PRAP is developed for the DFSP site it will include the following items:

. summary sheet of the Contamination Assessment Report,

. general discussion of the technical and economic feasibility of the

selected remedial system and why it was chosen over other remedial

options,
. general discussion of the rationale of the selected system,
. comparison of contaminant levels found with existing state and EPA

cleanup criteria in table format,

. disposition and expected contamination concentrations in any

effluent from the proposed cleanup method,

. costs estimates and schedules for the design phase, construc-

tion/startup phase and the operation phase,

. designation of monitoring wells and proposed methodology for

verifying accomplishment of PRAP goals (cleanup levels),

. general discussion of the treatment of contaminated soils, and
. recommendations for conducting pilot studies and obtaining addition
information.
Hanahan.CAP
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The PRAPs will compare from two to four remedial technologies for cleanup of both
groundwater and soil and the selected technology will be justified based on
technical and economic feasibility. A conceptual design and rationale for the
design will be provided for the selected remedial technology.

It is our understanding that Southern Division will develop performance
specifications for construction that are based on the PRAP and the CAR. While
these documents will provide some of the information necessary to develop
performance specifications, neither document will be biddable. Additional site
information that may be needed to develop the performance specifications but not

included in this scope is as follows:

. horizontal and vertical survey data,
. locations of existing utilities, and
. location and available amount of electric power.

4.0 SCHEDULE

A projected schedule to complete the Contamination Assessment field investigation
is approximately 7 weeks. The field investigation is tentatively scheduled to
begin the week of August 12, 1991. Upon completion of the field investigation,
approximately 3 weeks will be required before receipt of the laboratory analyses
of the groundwater samples that were collected during the investigation. A draft
Contamination Assessment Report will be prepared and submitted to SDIV by October
29, 1991. 1If proper time schedules for report review are followed, a draft

follow-up report has been scheduled to be delivered to SDIV by December 18, 1991.

Hanahan.CAP
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1.0 GENERAL

1.1 SCOPE AND PURPOSE. This Health and Safety Plan (HASP) has been prepared
in conformance with the Navy CLEAN Program District I (CLEAN) HASP and is
intended to meet the requirements of 29 Code of Federal Regulations (CFR)
1910.120. As such, the HASP addresses those activities associated with field
operations for this project. Compliance with this HASP is required for all ABB-
ES personnel, contractor personnel, or third parties entering the site.

2

1.2 PROJECT PERSONNEL.

1.2.1 Project Manager The project manager (PM) is the individual with overall
project management responsibilities. Those responsibilities as they relate to
health and safety include provision for the development of this site-specific
HASP, the necessary resources to meet requirements of this HASP, the coordination
of staff assignments to ensure that personnel assigned to the project meet
medical and training requirements, and the means and materials necessary to
resolve any health and safety issues that are identified or that develop on the
project.

1.2.2 General Site Supervisor The General Site Supervisor is either the PM or
the PM's designee who is on-site and vested with the authority by the PM to carry
out day-to-day site operations, including interfacing with the site Health and
Safety Officer (HSO).

1.2.3 Health and Safety Officer The HSO for this project has been designated
by the PM with concurrence of the Health and Safety Supervisor (HSS) or Health
and Safety Manager (HSM). The HSO will have at least an indirect line of
reporting to the HSM through the HSS for the duration of his/her assignment as
project HSO. The HSO is responsible for developing and implementing this
site-specific HASP in accordance with the CLEAN HASP. The HSO will investigate
all accidents, illnesses, and incidents occurring on-site. The HSO will also
conduct safety briefings and site-specific training for on-site personnel. As
necessary, the HSO will accompany all U.S. Envirommental Protection Agency
(USEPA), Occupational Safety and Health Administration (0OSHA), or other
governmental agency personnel visiting an ABB-ES site in response to health and
safety issues. The HSO, in consultation with the HSS or HSM, is responsible for
updating and modifying this HASP as site or envirommental conditions change.

1.3 TRAINING. Training is defined under the CLEAN HASP, and all personnel
entering potentially contaminated areas of this site must meet the requirements
of 29 CFR 1910.120. Personnel without the required training will not be
permitted in any area with potential for exposure to toxic substances or harmful
physical agents (i.e., downrange). Refer to Chapter 3.0 of the CLEAN HASP for
further information.

Hanahan.HSP
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1.4 MEDICAL SURVEILIANCE. All personnel entering potentially contaminated areas
of this site will be medically qualified for site assignment through a medical
surveillance program outlined in the CLEAN HASP. Personnel who have not received
medical clearance will not be permitted in any area with potential for exposure
to toxic substances or harmful physical agents (i.e., downrange). Refer to
Chapter 4.0 of the CLEAN HASP for further information.
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2.0 SITE CHARACTERIZATION AND ANALYSIS

2.1 SITE NAME, LOCATION, AND STZE. The Defense Fuel Supply Point (DFSP) site
is located just east North Rhett Boulevard approximately 3.5 miles east of
Charleston Air Force Base within the city limits of Hanahan, South Carolina. The
facility occupies approximately 48 acres.

2.2 SITE HISTORY AND LAYOUT. In September 1975, a leak developed in the bottom

of one of seven 70,000 barrel capacity aboveground storage tanks. Approximately
83,000 gallons of JP-4 jet fuel was lost., The initial recovery operation
recovered approximately 25 percent of the lost fuel. This leak occurred along
the northern boundary of the property. Subsequent investigations from 1979 to
1990 indicated that petroleum contaminant plumes may exist along the eastern and
western boundaries of the facility as a result of past spills and leaks.

2.3 SCOPE OF WORK (WORK PIAN). ABB-ES will conduct a contamination assessment
along the eastern and western boundaries of the facility. The assessment will

include shallow soil borings, collection of groundwater samples from temporary
wellpoints, and the installation and sampling of permanent monitoring wells. The
work will be conducted in Level D protective wear.

Hanahan.HSP
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3.0 TASK ANALYSTS

3.1 TASK ONE.

3.1.1 Hazardous Substances The contaminants of concern known or suspected to
be present on-site, along with any established exposure limits £for those
substances are listed in Table 3-1.

3.1.2 Site Risks The following are the health hazards and safety hazards that
are expected to be encountered at the site.

3.1.2.1 Health Hazards Contaminants to which personnel may be exposed are
gasoline, diesel fuel, waste oil and their constituents. The primary hazard at
the site is from fire/explosion. There should be no smoking allowed in the
vicinity of the site. There must be adequate wventilation, especially when
sampling in an enclosed or semi-enclosed (i.e., a pit) space. There should
always be a fire extinguisher within easy access. The waste oil will contain
primarily fuel oil contaminated with water or other substances. The primary
component of the waste oil will be polynuclear aromatic hydrocarbons. See Table
1 for a summary of the above contaminants.

Polynuclear aromatic hydrocarbons (PAHs) for the purposes of this plan and study
include those listed as parameters for EPA Method 610. Some of the more notable
PAHs from this method include acenaphthene, anthracene, chrysene, fluorene,
naphthalene, phenanthrene, and pyrene.

All activities at this site are in unconfined areas and will not allow on-site
personnel to encounter either high vapor concentrations or strong liquid
concentrations of any of the substances described above; therefore, potential
health risks are minimal.

3.1.2.2 sSafety Hazards Safety hazards include those hazards which personnel may
be exposed to that are unrelated to hazardous wastes. These include hazards such
as heat stress, operation and presence around heavy equipment, lifting of
objects, vehicle traffic, and snake bites. Extreme caution should be exhibited
by all personnel while conducting work around drill rigs, backhoes, and other
heavy equipment. During hot days, personnel should take time to drink fluids and
cool off to avoid overheating and symptoms related to heat stress.

Lifting of heavy objects should be done with caution. Personnel should assist
one another with moving heavy objects or use the appropriate equipment to
accomplish these tasks. During all site activities, personnel should be aware
of the possibility of an encounter with poisonous snakes, particularly
rattlesnakes.

Power substations, powerlines, underground utilities, and underground pipelines
are to be avoided during drilling operations. Necessary work permits for
activities at the Naval activities will be obtained from the Public Works
Department or the appropriate department (e.g., fire department, etc.).

Hanahan.HSP
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Table 3-1
Contaminants of Concern

Health and Safety Plan
Defense Fuel Supply Point
Hanahan, South Carolina

. Permissible
Approximate Threshold .
o Exposure . Physical \
Chemical odor Thresh- . Limit Value ‘o Dermal Toxicity Remarks
old (ppm) Limits (ppm) Characteristics
{ppm) ‘

Benzene 4.68 1 10 Colorless liquid, Moderate skin Inhalation of large amounts
pleasant aromatic frritant. attacks central nervous sys-
odor, tem (CNS); chronic poisoning

causes leukemia.

Ethyl benzene 140 100 10 Colorless liquid, aro- Moderate skin irrl- Liquid blisters skin, inhalation
matic odor. tant. results in dizziness, depres-

sion.

Toluene 0.7 100 100 Colorless liquid, pleas- Mild skin irritant. Ingestion or aspiration can
ant aromatic odor. cause pulmonary edema, de-

pressed respiration.

Xylene 0.05 100 200 Colorless liquid, aro- Moderate skin irri-  Inhalation causes headache
matic odor. tant. and dizziness; vapors irritate

eyes; can be fatal if ingested,

Naphthalene - 10 10 Coloriess to brown Moderate skin Inhalation causes headache
solid with an odor of feritant and confusion; vapors irritate
mothballs eyes.

Lead - - - Soft, ductile, gray, - Lead poisoning may cause
metal, soluble in water fatigue, anemia, abdominal
containing a weak acid. pains, and neurological dam-

age.
Notes: ppm = parts per million.
3.1.2.3 Conclusions and Risk Assessment Based on all of the available

information (nature of the work, potential onsite chemicals and their properties,
exposure limits, etc.), hazards associated with conducting the described field
work are considered to be low, assuming appropriate health and safety practices
are maintained.

3.1.3 Protective Measures The following are the protective measures that will
be used at the site.

3.1.3.1 Engineering Controls Whenever needed, engineering controls (i.e., fans
to blow volatilized chemicals away form the work area) will be used.

3.1.3.2 Levels of Protection A level D work uniform will be used at the site.
Level D Protection should only be used when the atmosphere contains no known
hazard, all potential airborne contaminants can be monitored for, and work
functions preclude splash, immersion, or the potential for unexpected inhalation
or contact with hazardous levels of any chemical,
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3.1.4 Monitoring It is intended that real time monitoring instrumentation will
be used to monitor the work environment in order to ensure the appropriate level
of protection for the site team.

3.1.4.1 Air Sampling To the extent feasible, the presence of airborne
contaminants will be evaluated through the use of direct reading instrumentation.
Information gathered will be used to ensure the adequacy of the levels of
protection being used at the site, and may be used as the basis for upgrading or
downgrading the levels of protection in conformance with action levels provided
in this HASP and at the direction of the site HSO. ,
The following sampling equipment will be used at the site. Refer to Chapter 7.0
of the CLEAN HASP for information on the calibration and maintenance of the
equipment.

1. Photovac Organic Vapor Analyzer 10850 (OVA)

If the OVA detects a steady measurable quantity of organic vapors greater than
5 ppm (above background conditions) in the breathing zone, the field team will
withdraw from the site until health and safety conditions at the site are
reevaluated.

3.1.4.2 Personal Monitoring Personal monitoring will be undertaken to
characterize the personal exposure of high risk employees to the hazardous
substances they may encounter on-site. Personal monitoring will be conducted on
a representative basis. Personnel who are represented by the sampling will be
noted in field logs.

The following personal monitoring equipment will be used at the site. Refer to
Chapter 7.0 of the CLEAN HASP for information on the maintenance and calibration
of the equipment.

1. Thermoluminescent Dosimetry Body Badge

Hanahan.HSP
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4.0 DATA SHEETS
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BENZENE BNZ

1)
[} ) Common Synonyms Watery hquid Colorless Gasoline-ihe odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
[:;ég:e 6.1 Flash Point: 12'F C.C. {See Hazard Assesament Handbook)
€.2 Flammable Limits in Air 1.3%.7.9% A-T-U-V-W

Flozts on watet. Flammasble, irmating vapor is produced. Freezing
int is 42°F.

point is £ €.3  Fire Extingulshing Agents: Dry chemical,

1oam, or carbon dioxide
€.4  Fire Extinguishing Agents Not to be

Lyvog contact wan hquid and vapor Keer people away. Used: Weter may be inetlective 11, HAZARD CLASSIFICATIONS
\t.‘e" nﬁoagles ant selhco'\zgxned {blesm.r.: a:!;a"alus 6.5 Special Hazerds of Combuystion
Nat ¢ LOn SO ad cali fne gesznmen "
'.;,, u"f_‘:"'gc;n" p;s‘:‘:,: cali & Producis: Not pertinent 13,1 Code of Federal Reguistions:
l‘m upwing and use waler sprey 10 "'uln:\:‘ down™ vapor 6.6 Behavior In Fire: Vapor is heavier than air Flammable lioui
soiete end remove discharged maienal : 11.2 NAS Hazard Baling for Bulk Water
Nolty Iocat hea!th ang polulion conirot agencies. and may trave! considerable distance 10 & T 2| . .9
source of ignition and tiash back ransporiation:
‘ Ty 6.7 lgnition Temperature: 1087°F ‘ Category Rating
. Fred o e 3
Flashback glong vapor 1tail may occur. 6.8 Electrical Hazard: Class 1, Group D o
Vapor may explode i ignued in Bn enclosed area. 6.8 Burning Rale: 6.0 mm/min, eall
Weat googles ang sel«Conianed breainng apparaivs, 6.10 Adisbatic Fi T ture: Vapor inritant 1
Extingaish with diry cheruza!, foam, of carbon dioade. 0 Adisbatic Flame Temperature: Liquid of ol Irttant P
Fire Water mey be ingtectve o fre. Dzt not evailable .
Coot exposed contaners wir. waler, 6.11 Stioichiometric Alr to Fuel Ratio: POISONS...oee e 3

Datz not evaileble Waeler Polution

6.12 Flame Tempersture: Dats not avaable Human Toxcity .. 3
Aquatic Towcity.. 1
hesthelic Effect 3
CALL FOR MEDICAL A1D 7. CHEWICAL REACTIVITY Reactivity
Ietng 10 eyes, nose an throat 7.1 Reactivity With Wster: No resction Other Chemocals H
) inhaled, will cause head , dilicult b ing, of loss of i 7.2 Reactivity with Common Materials: No
i Wove 1C fresh zur reaction 3 u Py °
It Dregttung has £10DpeC. ové anihicial respration . 11.3 NFPA Haxard Classitication:
1 breing 1t 5:“-(:3; oe ;-"ﬂi'e"‘“ al res 7.3 Stabliity During Transport: Stable eateqe ersssification
LoD N 74 Neutralizing Agents for Acids and Hestth H CH(EF.Y ) 2
. Nt esth Haze'C (Bive)............
imtialing to skin znd eyes. Causties: Not pernent Fizmmabilty (Fed) 3
Harmiful it swallowed. 7.5 Polymerization: Noi pertinent 5
Exposure Remove contzmngied Resctivity (Yellow) 0

Mg BN shoes. 7.6 inhiblior of Polymerization:

Flush gtiecled ate i ety Of water

£5 Short Term inhalation Limits: 75 ppm for 30 min.

56 Toxicity by Ingestlon: Grade 3 LDso = 50 to 500 mg/kg

5.7  Late Toxicity: Leukemia

58  Vapor (Gas) Irritant Characieristics: tf present in high concentrations, vapors may cause imitstion
of eyes ot respirsiory system. The etiect is temporary.

59 Liquid of Solid Irritant Characteristics: Minimum hazard, If spilled on ciothing and aliowed 10
temain. may cause smarting and retdening of the skin. NOTES

5.10 Odor Threshold: 4,68 ppm

5.11 IDLH Value: 2,000 ppm

! IF i EVES, nole eyehs open and flcsh wilk plenty Not pertinent
IF SWALLOWED 2n2 v CONSCIOUS, tiave vichvn cvﬂk weter 7.7 Molar Ratio (Reactant 10
' o ik Proguct): Date not availsble
7.8 Reactlvity Group: 32
12, PHYSICAL AND CHEMICAL PROPERTIES
12,1 Physical State at 15°C and 1 atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Liquid
Water May be cangetous if 1 enters waler intakes. 122 Wolecular Weight: 76.11
i oty locat health ano wediite otiicials. 12.3  Bolling Point at 1 a1m:
PO"UflOn Nohg- operaloTs of‘neam water intakes, 176'F = 80.1°C = 282.3°K
‘l 12.4 Freezing Point
22.0'F = 5.5°C = Z76.7°K
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION 12.5  Critical Tempersture:
(See dethods Handbook) 2.1 Cslegory: Flammable lioud 6.1 Aquatic Toxiclty: £520'F = 2BE.L'C = 562.1'K
Issug warning-high flammability 2.2 Class: 3 £ ppm/6 hr/minnow/lethal/distitied 126  Critical Pressure:
Resmcl access water 710 psis = 4E.3 atm = '2.B8 MN/m2
20 ppm/24 hr/sunhish/TL, /tap weter 12.7 Specific Gravity:
$.2 Waterfow] Toxicity: Dalz not available 0.878 a1 20°C {liquic)
8.3 Biolopical Oxypen Demand (BOD): 12.8  Liquid Surface Tension:
’ 1.2 1b/1b, 10 days 26.9 dynes/em = 0.028¢ N/m a1 20°C
&.4 Food Chain Concentration Potential: 2.8 Liguid Water interiacial Tension:
3. CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS None 35,0 dynes/em = 0.035 N/m at 20°C
3.1 CG Compatibllity Class: Aromatic 4.1 Physical State (as shipped): Liquid 12.10 Vapor {Gas} Specitic Gravity: 2.7
Hydrocarbon 4.2 Color; Colorless 12.11 Ratio of Specific Heats of Vapor (Gas):
3.2 Formula: CeHe 4.3 Odor: A ic; tather i 1.081
3.3 IMO/UN Designation: 3.2/1114 odor; chataeleristic odor 12.12 Latent Heat of Vaporizstion;
3.4 DOTID No: 1114 16¢ Blu/lb = $4.1 cal/g =
35 CAS Registry No.: 71.23.2 3.92 X 10 J/kg
12.13 Heat of Combustion: —17.£60 Biu/ib
= —~868E cal/g = —eDE O X 10t J/kg
§. HEALTH HAZARDS 9. SHIPPING INFORMATION 12,14 Heat of Decornpo;lﬂon: N“" pertinent
) N . N B 12.15 Heat of Solution: Not pertinent
| 5.1 H vapor canister, supplied air of & hose mask; 9.3 Grades of Purity: 12,16 Heat of Polymerization: Not peninent
hydrocarbomnsolub!e rubber or plastic gioves; chemical goggles or face splash shield; Industnal pure 12.25 Heat of Fusion: 30.45 cal/g
hydrocarbon-insoluble apron such 85 neopene. Thiophene-tree . 12.26 Limiting Value; Date not available
sz Sy g e =X Dizziness. palior, foll by flushing, Nmgtion 12.27 Reid Vapor Pressure: 5.2Z psia
gsch chest iction. Coma ang possible desth, Industrisl 0%
, 53  Treaiment of Exposure; SKIN: tiush with walet followed by s08p and water, remove Reagent
' contaminsled clothing ang wash skin. EYES (Iush with plenty of water untit :-nm.on subsides. 9.2 Storage Temperature: Open
j INRALATION: remove from y. Call & physician. IF g is imegular or $.3 Inent Atmosphere: No tequirement
i siopped, stan tesuscistion, administer oxygen. 9.4 Venting: Pressure.vacuum
E. 54 Threshoid Limit Value: 10 ppm
|
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ETHYLBENZENE

ETB

Common Synonyms Liqud Coloriess SV::S; gasoline-Ike 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Phenylethane 6.1 Flash Point: 80'F 0.C; 58°F C.C. {See Hazard Assessment Hantbook)
£8 . N €2 Flammable Limhs in Alr 1.0%-6.7% A-T-U

Floals on water. Fiammable, imiating vepor is produced. 6.3  Fire Extinguishing Agents: Foam {most
etective}, water fog, carbon dioxide of
dry chemical.
R T - 4 Fie Exingulaning Aperts ot tobe 11, HAZARD CLASSIFICATIONS
itiusing gloves) Used: Not peninent
Shat o rpater sourcet gng cell fre cepement 6.5 Special Hazards of Combustion 111 Code of Federal Reguistions:
Sicr cschage A oossitie : Ircitati Flammable liquid
,S;:y’ﬂ‘f::.i‘y:; :': P A Ml gown' vépor. :::,u:;:,;:u 1ing VEpOIS 1e GENEIEIed | 2 HAS Hasare Rating for Bulk Water
Notty 1ote: neent 2nc patlon ¢ s Ezenoes. €6 Behavior In Fire: Vapor is heevier than air Transportation:
and may ravel considerable distance o ~ Gstegory Rating
;H;:;:E ksiong vapor il may oocur. the source of ignition and. tizsh bsck. :::hh
appr ey ¢ xpipge, g_vgr)f\ed.m an enc_!ogbggagg_ and rusber overcioining 6.7 Ignition Temperature: B60'F Vapor irtant
The _,5»9 Qicves) €.8  Electrical Hazard: Not peninent b W i "‘"- - 2
Fire | snipes SEBET o o o cros 69 Buming Rate: 5 mmin Liui o SOHG AP 2
28 ee,.‘:;;_f ;;.,fﬁ,e e et 6.10 Adlabatic Fiame Tempereture: Poisons... .2
e Dsts Not Availeble Water Polution
1
{Continued) Aquatic Toxici . 3
- hesthetic Etfe: 2
ek TeT R T 7. CHEMICAL REACTIVITY Reaciivity
OB eyes. nose an i 7.1 Reactivity With Water: No rezction 3"‘:’ Chemicals 1
x;',._n_n;ic.,r | cause Gaziness o ticut brasthing. 7.2 m-:;::ir:nmm Common Msterials: No S:Heﬂeacho g
I Ve 2t PUET
i peain Ly resreen 7.3 Stabllity During Transport: Stable 113 NFPA Hazard Ciassttication:
7.4 Neutralizing Agents for Acids and Category Classification
uouID Caustics: Not pertinent l:eanh H:?:avd 121775 IR ]
I 7.5 Polymerization: Not pertinent Flamma ‘;‘““ 3
Exposure e '2(;' 7.6 InhlbHor of Potymerization: y (Yeliow) 0
s war plenty of water Not peninent
L LS hEve wichrs gnmh water 7.7 Molar Ratio (Reactant 10
02 NCT MIUCE VTN TG Product): Date Not Avsilabie
7.8 Resactlviy Group: 32
12, PHYSICAL AND CHEMICAL PROPERTIES
12,1 Physical State 31 15°C and 1 aim;
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Liauid
Water fﬂ‘;"ﬁ L“.:Z"..:i? # it eriers water intakes, ::: :;i“ocul;vo‘ wl.n:r;: 1::.17
ay Ioz ik zrs w e fE oMz 5 ng Point at 1 atm:
Pollution N A AN A 277.2°F = 136.2°C = 402.4°K
124 Freezing Point
—136°F = —05'C = 178°K
1. RESPONSE TO DISCHARGE 2 LABEL .8 WATER POLLUTION 125 Critical Tomperature:
(Se¢ Responss Meathocds Handbook) 2.1 Category: Flsmmable liquid 8.1 Aqustic Toxichy: 651.0'F = 3£3.8°C = 617.1°K
Mechancal conlainment 2.2 Clasa: 3 28 ppm/96 hr/bluegill/TLa/tresh water 126  Criticsl Pressure;
Shouie be removed 8.2 Waisrfow! Toxicity: Data not evsilabla £23 psia = 35.6 atm = 3,61 MN/m?
Chemica! and physical rsaiment 8.3 Biological Oxypen Demand (BOD): 2.7  Speciic Gravity:
2.8% (theor), & days 0.867 a1 20°C (iquic)
8.4 Food Chsin Concentration Potentlal: 12,8 Uquld Surface Tension:
None 28.2 dynes/em = 0.0282 N/m &t 20°C
129 Liquid Water interiscial Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 35,46 oynes/cm = 0.03548 N/m at
3.1 CG Compatidiiity Clasa: Aromatic 4.1 Physical Siste (as shipped): Liqud 20'C
hydrocarbon 4.2 Color: Coloriess 12,10 Vapor (Gas) Spechic Gravity:
32 Formula: CeHiCHeCHa 4.3 Odor Aromatic Not peninent
3.3 INO/UN Deslpnation: 3.3/1175 12,11 Ratlo of Spectiic Heats of Vapor (Gas):
34 DOTID Koz 1176 1.071
3.5 CAS Replsiry No: 100414 12,12 Latent Hest of Vaporization:
144 Blu/lb = B0.1 cal/g =
3.35 X 109 J/kg
12,13 Hea! of Combustion: —17,78D Blu/lb
5. HEALTH HAZARDS 9. SHIPPING INFORMATION = —DE77 cal/g = —413.5 X 108 J/hg
§1 FPersonal mmxm Eqmpmont Self-contained breathing apparatus; safety pogples. 9.1 Grades of Purity: Research grade: 1214 Heat of Decomposition: Not pertinent
52 Symploms F : inhalation mey eavse iritation of nose, duziness, depression. 99.88%; pure prade: 99.5%: technical 1215 Heat of Solution: Not pertinent
Modome iritation ol m with comeal injury possible. Irritates skin and mey cause blisters. grade: £5.0% 12,16 Heat of Polymerization: Not pertinent
53 Treatmeni of Exposure: INHALATION: i it efects occur, temove victim 10 fresh ait, keep him $.2 Storape Temperaturs: Ambient 12.25 Meat of Fusion: Datz Not Available
wasm and quiel, and pet medical help promptly;  breathing slops, give ardficial respiration. 9.3 Inert Atmosphers: No requirement 12.26 Uimiing Valus: Datz Not Availsble
INGESTION: induce vomiing only upon physician’s approval; material in lung may cause $.4 Venting: Open (llame smester) or 1227 Reid Vapor Pressure: 0.4 psia
chemical pneumontiis. SKIN AND EYES: pcomptly flush with plenty of water {15 min, for eyes) pressure-vacuum
and gel medical stiention; remove and wash contaminated ciothing befote reuse.
54 Threshold Limkt Valve: 100 ppm
5.5  Short Term Inhaistion Limita: 200 ppm for 30 min,
58  TYoxicity by Ingestion: Grage 2; LDio = 0.5 10 § g/kg {rat)
§.7 Late Toxichy: Data not available
5.8  Vapor {Gas) Irriant Chand-rbﬁm: Vapors cause moderate iTitation such that personnel will
find tegh The efiect is temp
B9 Uquid or Solid irritant Chanclmnk:. Causes smarting of me skin and first-gegree burns on
XPOBUN socondary bums on exposure.
510 Odor Tenort 140 oo v fons 6. FIRE HAZARDS (Continued)
5,11 IDLH Vaive: 2,000 ppm £.11 Stoichiometric Alr to Fus! Ratio: Data Not Available
6.12 Flame T Data Not Avaliabk
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ETHYLENE DIBROMIDE

EDB

r

Common Synonyms Liquid Coloriess Sweel 0gor

6. TIRE HAZARDS

10, HA2ZARD ASSESSMENT CODE

1. 2-Dibromoethane . H Asse "
Elhylene bromige 6.1 Fiash Point: Not flammable (Soe Haxard ssment Handbook)
Eromofume €.2 Flammable Limis in Alr; Not liammable A-X
sym-Dibiomoatha Sinke in water. Poisonous vapo! is produced. 63  Fire Extl Apents: Not -
BomTurne 40, W10, W.18, W-40 Freezng point is SO°F, " Fire gt i WOt 1o be
Glyeot gibtomide 64 re Extinguishing Agents Not to
Used: Not pentinent
S10p discharge f possible Keep pedpe eway. 6.5 Specisl Hazards of Combustion
f\,?.c co.,,dw Wik |,g:.¢han—<e;‘rpn°,le i Producta: Decompostion pises are toxic 3. HAZARD CLASSIFICATIONS
solzte end temove Osthat 18 .
Notty loca hetih 208 p:llguon contt! apenciss. nd irmiteting. 111 Code of Federal Regulations:
6.6 Behavior In Fire: Decomposes into foxic ORM-A
) imitating gases. Rescts with hot metals 112 NAS Hazard Rating for Butk Weter
such es aluminum and megnesium, Transportation:
ot e, €.7 Ignition Tempersture: Not fiammable Cetegory Rating
ot $ismmal L ) . . °
POISONOUS GASES ARE PRODUCED WHEN HEATED. €.8  Eiectrical Hazard: Not pertinent "
Wt ga‘*gve't sellCOnZINeC DU EBINING LPPETEIUS. 20C TUSher overcieing 6.9 Buming Rate: Not lammable ealth
fncluging o €10 Adisbetic Flame Tempersture: Vapor irriant.... 1
i expus &ir i weler, . g o i
Fi Cooi expused coma i wae Date Not Available Liquid or Solid irritant 1
re €.11 Stolchiometric Al 10 Fuel Ratio: 3
Date Not Availsble
6.32 Flame Temperature: Deta Not Availsble - 3
. 3
#LL FOE MEDICAL &0, 2
CALL POR MEDIGAL £15- 7. CHEMICAL REACTIVITY Resctvity
;SIPSOOPLOUS IF INHALED. 7.1 Reactlivity With Water; No reaction g‘:e' Chemicsls ;
. stef ...
irmisti n'g 10 eyes, nose end throat, 7.2 Reactivity with Common Materials: No Setf Resctio o
:-.\:xe_:\ SHDDES DvE ESIE! 1ESPIEtion resction 113 NFPA Hazarg Clasafficath
v e " het ooel oY . ¢ resSpr d : o
IS eam.,-c 1& clzul Ve CrygeEn. 7.3 Stability During Tranaport Sisble Cote ClassHicetion
7.4 Neuirslizing Apents for Acids and Hoatth Hazamg(ogue) 5
LIQUID A . i
POISONOUS IF SWALLOWED OF IF SKIN 1S EXPOSED. . c‘"::‘: N?‘Nwﬂ'"e{“ F iy tRed) o
Irriieting 10 skin ?es'_» . .5 Polymerization: Not pentinent Reactiy (Yeliow) o
EXPCSUFG Remeve CONETHREIC CIChIng 20 ehaes. 2.6 Inhibitor of Polymerization: ivity (YelIow) e
Fioen glecied & n DignTy Of waler )
IE (N EVES, hoig Gper &nC tiwst: with plenty of waier. Not pertinent
I SWALLOWED &3¢ weum it CONSCIOUS. heve vicum gnink. weter 7.7 Molat Ratio (Reactant to
or rek Progduct): Date Not Available
7.8 Reactivity Group: 36
32, PHYSICAL AKD CHEMICAL PROPERTIES
12,1 Physical Stafe 8t 15°C and 1 atm;
HARMFUL TC AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Logusd
Water May be dangerous # i enlers water intakes. 122 Molecuiar Weight: 167.66
Koty 10CE! nn gne wiekie ofic: 12, ling Point tme
Pollution r-o.R CPEerzI0’s Of neardy walet m‘.aves 23 Wz:'Folna::"‘c: 0K
124  Freezing Point
40.6°F = 8.6°C = 282.0°K
1. RESPONSE TO DISCHARGE 2, LABEL & WATER POLLUTION 126 Critical Temperature: Not pertinent
{See Fesp Ss Hanobook) 2.1 Catepory: None £.1 Aquatic Toxleity: 12,6 Critical Pressure: Not portinent
Should be removed 2.2 Class: Not pertinent 18 mg/17¢8 hr/bluegill/iresh waler 12.7  Specific Gravity:
Chemical ang physical trestment £.2 Waterfowi Toxicity: Dsta not available 2,180 ot 20°C (liquid)
£.3 Biolkogical Oxygen Dsmang (BOD) 12.8  Liquis Suriace Tension:
Date not availabie 36.75 dynes/cm = 0.03£75 N/m st
8.4 Food Chain Concentration Potentiak 20°C
None 129 Uquid Water interfacis! Tension:
3E.5¢ dynes/cm = 0.03654 N/m ot
3. CHEMICAL DESIGNATIORS 4. OESERVABLE CHARACTERISTICS 200
2,1 CG Compatibliity Class: Helogentted 4.1 Physical State (as shipped): Liquid 12.10 Vapor (Gn.) Specific Graviy:
hygrocarbon 4.2 Color Colorless Not pertinent
4.2 Formula: BrCH,CH,Br 4.2 Odor: Mildly sweet; like chioroform 12,11 Rstio of Specitic Heats of Vapor (Gask
3.3 IMO/UN Designation: 6.1/1605 1108
3.4 DOT 1D No.: 1605 12.92  Lstent Hest of Vaporization:
3.5 CAS Regpistry No2 106-83-4 B2.1 Biu/ib = 45.6 cal/g =
1.81 X 108 J/kg
12,13 Hsat of Combustion: Not pertinent
5. HEALTH HAZARDS 5. SHIPPING INFORMATION 2 et ot moronert
59 Personal Protective Equipment Canister type mask ot self ined air mask; P Qloves; 9.1 Grages of Purity: Commercial 12.16 Heal of Polymerization: Not pertinent
chemicat satety gogples. 5.2 Storsge Temperaturs: Ambient 12.25 Heat of Fuslon: 1278 cal/g
52 Symploms Following Exposure: Local inflammetion, bhisters an ulcers on skin; imitation in lungs $.3 Insrt Atmosphere: No requitement 12.26 Umting Vaiue: Date Not Available
ang orpanic injury o liver and kidneys; may be absorbed through skin. 9.4 Venting: Pressute-vacuum 12.27 Reid Vapot Pressure: 0.4 psin
£3 Treatmeni of Exposure: Remove trom exp Remove d clothing. Wash skin with
soap and water. Flush eyes with plenty of water, Consult physician.
5.4 Threshokd Limi Value: 2 ppm
55 Shori Term Inhslation Limits: 50 ppm for & min.
5.6 Toxicity by Ingestion: Grade 3; LDso = 50 10 500 mg/kg
§.7  Late Toxicltty: Date not available
58  Vapor (Gas) Iiritant Characteristics: Vapors cause 2 sfight smarting of the eyes or respiratory
systemn H present in high The effect i Y.
59 Liquid of Solid Irritant Characteristics: Minimum hazatd. If spilled on clothing and aliowed 10
remain, mey cause smarting and redening of the skin.
§.10 Odor Threshold: Datz not evalizbie
5,11 [DLH Valus: 400 ppm
NOTES
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TETRAETHYL LEAD

TEL

Common Synonyms Oily hiquid wpzﬂngrany yed 108 Fruity odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
.er:d tevraethyl €.1 Flash Point: 200°F C.C,; 185°F O.C. {See Hazard Assesament Handbook)
s e . i . 6.2 Flammable Limhs In Al AXY
Sinks in watet. vapor is Date not availsble
€.3  Fire Extinguishing Agenis: Water, foam,
dry chemical, or carbon dicxide
AVOID CONTACT WiTH LIQUID AND VAPDS. reep people awey. 6.4  Fire Extinguishing Agenis Not 1o be
weavugopgles‘ se"-con.m;'eu b’e;ihl:" £PpEEws, 6N fubber overclothing Used: Not persnent 13, HAZARD CLASSITICATIONS
{inzluding gloves H i
Stop dm:lhav;e Iﬂgpgssmle €5 Speclal Hazards of Combustion 111 Code of Federal Regulstions:
Csll fre depsnment. . Products: Toxic gases ate penersled in Poison, B
Stay u"i'll'\C &nd use weler spray 10 “"Anotk down™ vepor. i 112 NAS Hazard Rating for Bulk Water
Isolete "end temove dischzrged matetal. ires. P ]
Notity focs! heerh snd poilation control apencies. €6 Behavior in Fire: May explode in fires. Tranaportation: Not fisted
o e, 6.7 Ignhion Tempersture: Decomposes sbove 1.3 NFPA Hiizard ClhaesHication:
mbusl g Cat Classificati
POISONOUS GASES ARE PRODUCED IN FIRE. 230°F h * '”7 ssftication
Containers may expl,'ode in fire, osed 6.8  Eloctrical Hazard: Not pertinent ealth Hezard (Blue)...
'BpOL May nit N i Ft i (Red)
o T e e I D neised 808 nd rubber 0 69  Burning Rale: Dats not evailzble Flammabilry (R
Tncloding gloves), 6.10 Adlsbatic Flame Temp e y (Yeliow} 3
Fire Combet {res fiom behind bamer or protecied location. Data not svailable
Flood discherpe 16t with weler,
Exinguish with weter, dry enemicel, foem, o carbon dioxite,
Coo! €aposed conteingss wah weter.
{Continved)
ChiL FOR NEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Resctivity Whh Water: No reaction
NHALED OR IF SKIN IS EXPOSED. B
mm%uf tler IHH © 7.2 Reactivity whth Common Materiais: Rust
Wove i fresh i and some metals cause decompostion.
1 1hng hes clopped. pve eruliciel respizetion.
i E.Zil-.‘mg |:Eo|ﬁ|c31?enwg Vcrvge 7.3 Stabliity During Transport Siable below
230°F. Af higher temperatures, may
Liouid + "
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. detonzle of explode when confined.
Will burn eyes. 7.4 Reutralizing Agents for Acids and
EXpOSU!’e ;é'?;.cvi ccn'.:mm!'-ec ’gc'.-.-r.g an': sh‘:;?s. Caustics: Not pertinent
] (3 rEES Wi wenty ©f wi )
,-Jli fa\ Etehoii* eyends c?:yen NG ﬂ:sh wik plenty ¢f water, 7.5 Polymerization: Not pertinent
IF SWALLOWED &ng vitir 1 GONS"I?u-. Keve victim grink weter 7.6 InhibHor of Polymerizstion:
* milk, eng heve withm iNouce vomilin "
IF SWALLOWED 2né wetir e ONACBUS OF HAVING CONVULSIONS. Not pertinent
00 nothing EXCERT hé€D VICUT WE'M. 7.7 Molar Ratio {Reaclant to
Product): Dets not evailable
7.8 Resctivity Group: Dats not available
12, PHYSICAL AND CHEMICAL PROPERTIES
12,1 Physical State a1 15°C and 1 atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS, Lyquid
Water May be dangerous i it enters water intakes, 122 Molecular Weight: 52544
Noity loca! heelth ang wicile cHicisls. 12.3  Bolling Point at 1 atm: Deco
Pollution INGir'y Opetstors Gf PEBrDy weier iniekes. 12.4 ;,..;Gng Point: mposes
—215°F = —157°C = 136°K
12.5  Critical Tempersature: Not peninent
1. RESPONSE 70 DISCHARGE 2. LABEL 8. WATER POLLUTION 12.6  Critical Pressure: Not periinent
{See Aesponss Methods Handbook) 2.1 Catepory: Poison 8.1 Aqurtic Toxichy: 12.7  Specitic Gravity:
Issue waming-poison, 2.2 Class: 6 0.20 mp/1/96 hr/bluegill/TL, /resh 1,632 a1 20°C (liqud)
water contaminant waler 12.8  Liquid Surisce Tonsion:
Restirict sccass 82 Waterfowl Toxicity: Date no! available 2E.5 dynes/cm
Should be removed 8.3 Biolkogical Oxypen Demand (BOD) = 0.0285 N/m 21 {est) 25'C
Chemical and physical treaiment Dats nol svailable 129  Ligquity Water interfaclal Tenslon:
8.4 Food Chain Concentration Polential {est)¢0 dynes/cm = 0,04 N/m a1 20°C
Dats not available 12.90  Vapor (Gas) SpecHic Gravity:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Nel(penizrenl viy:
3.1 CG Compatibility Class: Not kisted 4.1 Physical Stste (as ahipped): Liquid 12,11 Ratio of Speciic Heats of Vapor (Gas):
3.2 Formula: Pp(CaHi)e 4.2 Color: Dyed red or other distinctive color. Not pertinent
3.3 IMO/UN Desipnation: 6.1/1648 4.3 Odor; Sweet 12.92 Latent Hest of Vaporization:
34 DOTID Noz 1648 Noi peninent
3.5 CAS Reglstry No.: 76-00-2 12,13 Heat of Combustion: (est) —7,670 Bru/lb
= —2£,380 cal/g = —183 X 10% J/kg
12.14  Heat of Decomposition: Not pertinent
12.15 Heat of Solution: Not pertinent
S, HEALTH HAZARDS S. SHIPPING INFORMATION 1216 Heat of Polymerization: Not ?eninem
. 5 . e 12.25 Heat of Fusion: Detz not available
8.1 Personsl Protective Equipment Organic vapor type canister face mask for short periods; air line 9.1 Grades of Purity: Technical 12.26 Umiting Valuse: Data not available
type for konget periods; neoprene-codted, liquid-proof gloves; protective goggles of face shield; $.2 Storspe Tempersturs: Ambient 12.27 Reld Vapor Pressure: Dste not svailabls
white or I|9h1-colovod clothing; rubber shoes or boots. 5.3 Inert Atmosphere:; No requirement
52 9 Exp winary output of lead. If & large degree of absorption 9.4 Venting: Pressure-vacuum
fvom |nhlllboh or skm contacl, may cause insomnia, excitability, delifium, come and death. Do
not contuse with inorganic lead.
5.3 Treximeni of Exposurs: Remove victim from contaminaied ares and consull physician
immediately. INGESTION: induce 0. SKIN: wash i i with k of similar
patroleum distitiate followed by soap nnd water,
.4  Threshold Limit Value: 0.1 mg/m?
55 Short Term Inhsistion Limis: 0.95 mg Ph/m? for 30 min,
£.6  Toxicity by Ingestion: Oral rat LD,, w 17 mp/k
5.7  Late Toxkity; Lead poisoning
5.8 Vapor (Gas) irritant Characteristics: Vapors cause a sfight smarting of the eyes o respiratory
sysiom Il present in high concentrations. The etect is temporary.
£8%  liquid or Solid irrttant Ch ristics: Causes 9 of the skin and first-dogroe burns on i
shorl exposire; may Causs secondsry bums on long exposure. 6. FIRE HAZARDS (Continued)
5.10 Odor Threshoid: Data not svailable 6.1 Stoichiometric Alr to Fuel Ratio: Data not available
5.11 1DLH Value: 40 mp/m? 6.2 Data not availabt

Flame Temp
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TOLUENE

TOL

'1

? Methylbenzo!

Common Synonyms Wstery hquid Coloriess Pleasan! odor
Toluol

Methylbenzene
Fiosts on water. Flammable, irritating vapor is produced.

Siop d'scharge d possible. Keep peopie eway,

Shut off ignition sources &nd cell fire depeniment.

Stey upwind &nd use wzler spray 1o “knock down™ vapor.
AvOS contsct with hiouid End vapol,

Isblete end remove discharged matenal.

Nottty local health £ng poliution control sgencies.

FLAMMABLE,

Flashback along vapor trail may occur.

Vapor mey explode i ignited in an enclosed ates.
Wezr gopoles 2ng sell-contzinec brezihing appereius,
Extingaish with dry chemiczl, foam, of czrbon dicxide,
Weler may be inetlective on fre.

Cool exposed containers with weier.

Fire

30, HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)
A-T-U

CALL FOR MEDICAL AiD.

VAPOR

Immiating 10 eyes, nose and theoat. .

§f inhaled, will cause nauses, vomiting, headache, dizziness,
ditlicult breathing, of loss of consciousness.

Move 1c [resh &ir. )

If brezitung hes slopped, gve enhicial respirztion.

It bregthing orlicutt. give cxvoen.

Liouip

frritating 10 skin and eyes. L. .

i swaliowed, will cause nsuses, vomiting of lass of ess.
Femove conteminzied clothing end shoes.

Flush g¥ecied arees with plenty of weler.

IF IN EYES, hold evehds oper &éng fiush with pienty of walet.

IF SWALLOWED enc vichim it CONSCIOUS, heve vicim gnink wzier

or Mk,
DO NCT INDUCE VOWMITING.

Exposure

Dsngerous to squatic life in high concentrations.
Fouiing 10 shoreline. i
May be dangerous it il enters water intakes.

Water
Pollution

Netdy iosal health anc wicile offisigls,
Koty DDeretors O nezrdy waier (niEhes,

6. FIRE HAZARDS

6.1 Flash Polnt: 20°F C.C.; 55°F O.C,

€.2 Fiarnmable UmHs in Al 1.27%.7%

€.3 Flre Extinguishing Apents: Carbon dioxide
ot dry chemica! for smatl fires, ordinary
fosm for lurge fires.

6.4 Fire Extinguishing Agents Not 1o be
Used: Weter may be inetiective

€5 Specly) Hezards of Combustion
Preducta: Not perlinent

6.6 Behzvior In Fire: Vapor is hsavier than ait
ang may ravel & considerable distance 10
& source of ignition and flash bsck.

€7 ignition Temperature; 887°F

6.8 Electrical Hazard: Class |, Group D

6.5 Burning Rate: 5.7 mm/min.

€.10 A ic Flame Temp e
Data not avsileble

{Continyed)

7. CHEMICAL REACTIVITY

7.1 Resctivity With Water: No resction

7.2

7.3
74

7.5
7.6

7.

Rexclivity with Common Materials: No
regction
Stabliity During Transport: Stabie
Neutrslizing Apents for Acids and
Caustics: Not pertinent
Polymerization: Not pertinent
Inhibtior of Polymerization:
Not pentinent
Molar Ratio (Reaciant to
Product): Date not avasilable
Reactivity Group: 32

11, HAZARD CLASSIFICATIONS

111 Code of Federal Regulations:
Flammable liauid

11.2 NAS Hazard Rating for Bulk Water

Transporistion:

tstegory

Rating

Fire,.... RTINS

Hestth
Vapor Initant...
Liquid or Solid Irrhznt
Foisons.....

Waier Poltion
Human Toxicity....
Aquetic Toxicity...
Aesihetic Etfect.......

Reactivity

Other Chemicals

11.3 NFPA Hazard CissaMication:

Category Classiication
Heetth Bazard (Blue), .. @
Fi ity (Red) 3

[

Reactvity (;rallow).

1. RESPONSE TO DISCHARGE 2 LABEL

(See Resp Methods Handboo 2.1 Category: Flammable liquid
Issue warning-high flammaebility 22 Class: 3
Evacusie atea

L8]

8. WATER POLLUTION

Aquatic Toxlchy:
1180 mg/1/985 hr/sunfish/TL, /fresh
water

8.2 Waterfowl Toxiciy: Dats not zvsilsble
8.3 Biological Oxygen Demand (BOD):
0%, 5 days; 38% (theor), & days
2.4 Food Chain Concentration Potentiak
3. CHEMICAL DESIGRATIONS 4, OBSERVABLE CHARACTERISTICS Nore
3,1 CG Compatiblitty Class: Aromatic 4.1 Physical State (a3 shipped): Liquid
Hydtocarbon 4.2 Color: Colorless
3.2 Formula: CiHiCHa 4.3 Odor: Pungent; aromatic, benzene-fike;
3.3 IMO/UN Deslignation: 3.2/1284 distinct, pleasant
3.4 DOTID No.t 1284
3.5 CAS Registry No: 108-85-3
5. REALTH HAZARDS 8. SHIPPING INFORMATION
5.1 Personal Protective Equipment: Air-supplied mask; poggles or face shield; plastic gloves, 9.1 Grates of Purity: Research, reagent,
8.2 Symploms Following Exposure: Vapors imitsle eyes and upper 1espi Y tecy; cause Of nitration-all 95.8 + % industrial:
hesi spi y anest. Liquid iritates eyes and csuses drying of skin. if containg §4 + %, with 5% xylene and
aspitated, causes coughing, pagging, distress, and rapidly developing puimonary edema, if smali dmounts of benzens and
ingesied causes vomiting, griping, diarthes, dapressed respiration, nonaromatic hydrocatbons; $0/120;
53  Trastmenl o! Exposurs: INHALATION: remove 1o fresh air, give artificial respiration and oxypen i less pure than industrial,
nesded; call & doctor. INGESTION: do NOT induce vomiting; call & doctor, EYES: fiush with 5.2 Storage Temperature; Ambient

walet {or a1 lssst 15 min, SKIN: wipe off, wash with s0ap and water,

B4 Thrashold LimH Value: 100 ppm

5.5 Short Term inhalstion Limita: 600 ppm for 30 min.

5.6 Toxlclty by ingestion: Grade 2; LDeo = 0.510 5 g/kg

57 tate Toxiciy: Kidney and liver damape may foliow ingestion.

E3  Vapor (Gas) imumnt Characteristica: Vapors cause 2 glight smarting of the eyes of respiratory
system i present in high The etfect is Y.

59 Ligquid or Solld Irritant Characteristica: Minimum hazard. Hf spilled on ciothing and aliowed 1o
remain, may cause smarting and reddening of the skin.

5,30 Odor Threshok!: 0.17 ppm

E.11 IDLR Value: 2,000 ppm

Inert Atmosphere: No teguirement
Yenting: Open (tiame anester) or
pressure-vacuum

12, PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State st 15°C and 1 atm:
Liqud
122 Molecular Weight: 92.14
12.3  Bolling Point st 1 atm:
2313°F = 110.6'C = 3B3.6K
12.4  Freezing Point
—139°F = —05,0°C = 176.2°K
125  Critical Temperature:
605.4°F = 31E.6'C = 591.8°K
126  Critical Pressure:
£86.1 psie = 40.55 aim = <.108
MN/m?
127 SpecHic Gravity:
0.867 a1 20°C (liovid}
128 Llquks Surisce Tension:

28.0 dynes/em = 0.0280 N/m at 20°C

129  Uguid Water Interfaciat Tension:

36.1 dynes/cm = 0.0361 N/m a1 25°C

12.10 Vapor {Gas) SpecHic Gravity:
Not peninent

12.11 Ratio of Spectfic Hesta of Vapor (Gas):
1.08¢

12.12 Latent Heat of Vaporization:
155 Bru/lb = 86.1 cal/g =
269 X 10t J/kg

1213 Heat of Combustion: —17,430 Blu/lb

= —9556 cal/g = —405.5 X 10% J/kg

12.14 Hest of Decomposition: Not pertinent
12.15 Hest of Solution: Not pertinent

12.16  Hsat of Polymerization: Not pertinent
12.25 Heat of Fuslon: 17.17 ¢al/g

12.26 Limiing Value: Date not pvailsble
12.27 FReid Yapor Preasure: 1.1 psia

612

6. FIRE HAZARDS (Continued)
6.11 Stoichlometric Alr to Fuel Ratio: Dats not available

Fiame Temperature: Data not available
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m-XYLENE

XLM

ol

Common Synonyms
3-Dimethylbenzene

Watery liqund Colorless Sweel odof

Fiosate on water. Flammable, ifrilating vapor is produced.

Lior discharge B possidle rleep people ewzy.
Celi {re gepenment,

Avo contact with liowd end veoor.

isolkte end remove gischerped msterial. .
oty local heelth anc polithion contro! egencies.

FLAMMABLE

Flashback along vapor vreil may ocour.

Vapor may expiode il ignited in an enclosed area.
WES! seN.COMEMEC D EEINND EDPETEILS. .
Extingais™ with foem, cry chemical, or ceroon divxide.
Waier mey be metective or fire,

Coc! erposed cortemens wih weter,

Fire

6.1

63

€4

6.5

6.6

€7

(2]
6.9

6. FIRE HAZARDS

Flash Point: 84°F C.C.

Flammable Limhs in Alr 1.1%-6.4%

Fire Extinguishing Agents: Foam, dry
chemical, or carbon dioxide

Fire Extinguishing Agents Kot o be
Used: Water mey be inetiective.

Specis! Haxards of Combustion
Products: Not pertinent

Behavior in Firs: Vapor is heavier than air
and may travel considerable distence 10 &
source of ignition and flash bsck,

Ignition Temperature: 8B6°F

Electrical Hazard: Class |, Gtoup D

Burning Rate: 5.8 mm/min,

€.10 Adiabstic Flame Tempsrature:

Dzts nol svailable

6.11 Stoichlometric Alr to Fuel Ratio:

Dsta not available

6.12 Flame Temperature: Dsla not evaiisble

10. HAZARD ASSESSMENT CODE
{Ses Hazard ixsessment Handbook)
A-T-U

Exposure

CALL FOR WEDICAL AID.

YAPOR

Irritsting 1o eyes, nose, and throst. .

1} inhaled, will cause hescache, gificult bresthing, or loss of
CONsCiousSNess.

Move 1o Besh g,

If brezhing hes siopDed. gve eliCiEl respiretion,

B breathing ie othoull, gve Cxygen.

Leup

Irriteting 1o skin and eyes. » .

} swallowed, will cause nausag, vomiting, or ioss of consciousness.
Remove CONMEMNEIET CICITIE ENC §70ES,

Flush gfecled zrees with pienty of water.

IF N EYES. hoic eyelids open ens flush with plenty of weler

IF SWALLCWET ant v 1s COWSCIOUS, heve victmn dnnk water

ik
S NOT INDUCE VONITING.

Water
Sollution

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Fouling 10 shoreline. .
May be dangerous i it enters water intakes.

Notty lozs! heetts £9C wiolie othicisls,
Neity opeelore of nestoy watet iniekes.

74
72

7.3
7.4

7.5
78

.7

7. CHEMICAL REACTIVITY

Reactivity With Water: No reaction
Reactivity with Common Materlats: No
reaction
Stabllity During Transport: Stable
Neutralizing Agenix for Actds and
Caustics: Not pertinent
Polymerization: Not pertinent
inhibitor of Polymerization:
Not pertinent
Moiar Ratlo (Resctant to
Product). Dsts not aveilable
Resctivity Group: 32

1.1

1.2

113

11 HAZARD CLASSIFICATIONS

Code of Federal Reguirtions:
Flammable liquid

NAS Hazard Rating for Bulk Water

NFPA Hazard Clasalfication:

Category Classificstion
Heanh Hazard (Blue)..... 2
Flammabilny (Red), e 3
R vity (Yeliow) [}

|
i
|
i
|
I

1, RESPONSE TO DISCHARGE 2, LABEL
{5t Resp H k) 2.1 Category: Flammable liquid
issue warning-high figmmability 22 Clasa: 3

Evacuste area
Should be removed
Chemical and physical treatment

31

3.2

A4
s

3, CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

CG Compstibiitty Class: Aromatic 4.1 Phyaical State (as shipped): Liquid
Hydrocarbon 4.2 Color; Colorless
Formusia: m-CeHe(CHz)2 4,3 Odor: Like

IMO/UN Designation: 3.2/1307
DOT ID Nos 1307
CAS Reglstry No.: 108.36.3

&2
3

td

8. WATER POLLUTION

Aquatic Toxicty:

22 ppm/96 hi/bluegill/TL, /fresh water
Waterfow! Toxleity: Dele not available
Blologlcal Oxypen Demand (BOD):

0 1b/Ib, § days; 0% (theot.), B days
Food Chain Concentration Potential:

Dste not available

51

8.2

54
® s
58

57
&3

B0
~ 531

5. HEALTH HAZARDS

Peor 1 Protective Equl Approved canister or ait-supplied mesk; gopgies or face shield;
plastic gloves ang boots,
F Ing Exp Vapors cause hesdache angd dizziness, Liquid imitates eyes and

ymp
skin. #f taken into luns, causes severe coughing, distress, and rapidly developing pulmonary
edema, H ingested, causes nauses, vomiting, cramps, heedache, 8nd come; can be fatal. Kidney
and liver damage can ocour.

Treatment of Exposurs: INHALATION: remove 1o tresh sir; agminisier artificial respiration and
oxypen H requited; call a doctor. INGESTION: do NOT induce vomiting; call 2 doctor. EYES:
fiush with water for 8t lsast 15 min. SKIN: wipe off, wash with soap and water.

Threshold Limh Valus: 100 ppm

Short Term inhalation Limits: 300 ppm for 30 min,

Toxicity by Inpestion: Grade 3; LDso = 50 10 500 g/kg

Lte Toxiclty: Kidney and liver damage.

Vapot {Gas) Irritant Characteristics: Vapors cause & slight smarting of the eyes ot respitatory
sysiom H present in high concentrations. The etlect is 1emporary.

Uiquid or Solid irritant Characteristica: Minimum hazard. i spilled on clothing and aliowed to
remain, may causé smarting and reddening of the skin.

Odor Threshold; 0.05 ppm

IDLK Vaiue: 10,000 ppm

$.

-

9.2
3
9.4

9. SHIPPING INFORMATION

Grades of Purity: Research: 89,99%;
Pure: £8.8%; Technical: 80.2%
Storape Temperature: Ambient
inert Atmoaphers: No requiremant
Yenting: Open (flame anester) or
pressure-vacuum

12, PHYSICAL AND CHEMICAL PROPERTIES

129

Physical State 1 15°C and 1 atm;

Liquid
Molecular Weight 106.16
Bolling Point at 1 stm:

285.4°F = 131.8°C = 405,1°K
Freszing Point

~542'F = —47.9°C = 225.3°K
Critical Temperature:

650.8°F = 343.6°C = 617.0°K
Critical Pressurs:

515.8 otm = 34,95 paia = 3.540

MN/ms
Spetific Gravity:

0.864 a1 20°C (iiquid)
Liquid Surtace Temlon:

28.6 dynes/cm = 0,026 N/m a1 20°C
Uquid Water interfacial Tension:

36.4 dynes/cm = 0.0364 N/m st 30°C

1210 Yapor (Gas) Specific Gravity:

1291

Not pertinent
Rstio of Specific Hests of Yapor (Gask
1074

12.12 Latent Hest of Yaporization:

1218

12.14
12,15
1218
12.28

147 Blu/lb = 61.8 cal/g =
3,43 X 10% J/kg
Hez! of Combustion: —17,554 Bu/ib =
~8752.4 cal/g m —40E.31 X 105 J/kg
Hest of Decomposition: Not pertinent
Heat of Solution: Not pertinent
Hest of Polymerization: Not pertinent
Heat of Fusion: 26.01 cal/g
LimMting Value: Date not available

12.27 Reld Yapor Pressure: 0.34 psia

NOTES
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Diesel 0il (fuel o0il #2)

Physical and chemical description: flammable, slightly viscous brown

liquid obtained from the distillaticn of crude petroleum. Diesel oil
is a mixture of hydrocarbons, predominately unbranched alkanes of
10-16 carbon atcms with smaller amounts of aromatic and polynuclear
arocmatic hydrocarbons (PAH's). Diesel oil floats on water, having a
specific gravity of less than 1.

Uses: fuel for trucks, ships, and trains,

Toxicity: Because of their water solubility and carcinogenicity,

1.

1

benzene and PAH's zre the checicals of health concern in diesel o
Benzene, found in trace gmounts ia diesel oil, is known to cause
leukemia, a cancer cf the blood forming cells. PAMN's as a class
(1-10% in diesel) are considered to be carcinogenic to a number of

n

animal species. 3Benzo(a)pyrene is one of the most commonly found and

o

™

carcinogenic PAX. The alkames of 10-16 carbon atoms, which mzke up
the bulk of diesel o0il, are of less coancern due to their very low
water solubility and low toxicity.

Concentration Guidelines and Standards: The maximum tolerzble

concentration for diesel oil in drinking water is 100 ug/l, duve to
organoleptic (taste and smell) ccnsiderations. The EPA Office of
Drinking Water recommends that the short term concentrations of PAH's
in drinking water not exceed 25 ug/l. This is the 7 day suggested no
adverse response level (SNARL) and does notf take into account the
long term cancer r}sk. These concentrations should be tolerated only
in emergency situations where to other higher quality water source is

available.
-



‘ Naphthalene (CjgHg)

Physical and Chemical Description: white crystalline solid with a

charscteristic “"moth ball" odor. Naphthalene is more dense than
water (sp. gr. 1.145) and has 2 solubility of 30,000 - 40,000 ug/l @
25°C., It melts at 80°C but will sublime (volatilize from a solid) at
Toonm temperature. Naphthalene is considered a polynuclear aromatic
hydrocarbon (PAX).

Uses: intermediate in dye production and formation of solvents,
lubricants, and motor fuels. Used directly as a moth repellant.
Toxicity: Naphthalene may be absorbed by inhalation, ingestion or
skin cr eye contact. Chronic exposure can cause cataracts, kidney
diseese and red blood cell breaskdown, especially in infants and
individuals deficient in the enzyme G6PD. Naphthalene has been shown

to be nonmutagenic snd noncarcicogenic.

Classification: Fazardous Substance (EPA)

Hazzardous Waste (EPA)
Priority Toxic Pollutant (EPA)
Persistance: Naphthalene can oxidize in the presence of light and
air, 507 after 14 days ia cne study. Microbial degradation has also
]
been demonstrated ina the laboratory ia solutlons as concentrated as

3.3 vg/l. Little breakdown is expected, however, under the dark,

anaerobic conditions characteristic of in-situ ground water.

4



Pheranthrene (CizE1p)

Physical and Chemical Description: colorless, monoclinic crystals

soluble in water, 1,000-1,300 vg/l @ 2.5°C, specific gravity = 1.179.
Phenanthrene is a PAH,

Uses: dyes, explosives, a natural constituent of coal tar and of
diesel oil (0.35%).

Toxicity: Phenanthrene has been identified as a mild allergen and
human dermal photosensitizer., Limited acute and chromig animal
experiments show it to be of low to moderate toxicity.

Classification: note

Fluorene (C;3Hjq)

Phvsical and Chemical Descriotion: Combustible white solid having a

density of 1.20 and a water solubility of 1980 ug/l.

oxicity: Little specific information is available about the toxicity
of flvorene but it is a polynuclear aromatic hydrocarbon (PAH), a
group which contains known human carcinogesns.

Classification: Nomne




5.0 SITE CONTROL

5.1 ZONATION. The general zonation protocols that should be employed at
hazardous waste sites are described in Chapter 8.0 of the CLEAN HASP. The
site-specific zonation that will be used for this project is described as
follows. The site is not classified as a hazardous waste site and, therefore,

no zonation procedures will be used during this project. However, whenever
possible, non-intrusive procedures such as paperwork, equipment preparation,
etc., will be conducted away from the site. ‘

5.2 COMMUNICATIONS. When radio communication is not used, the following air
horn signals will be employed:

HELP three short blasts .. .)
EVACUATION three long blasts C___
ALL CLEAR alternating long and short blasts C_ . _ )

5.3 WORK PRACTICES. General work practices to be used during ABB-ES projects
are described in Chapter 9.0 of the CLEAN HASP. Work at the site will be
conducted according to these established protocol and guidelines for the safety
and health of all involved. Specific work practices necessary for this project
or those that are of significant concern are described as follows.

. Work and sampling will be conducted in Level D clothing and equipment.

Hanahan.HSP
FGB.04.91 (CLEAN.0) 5-1



6.0 DECONTAMINATION AND DISPOSAL

All persommel and/or equipment leaving contaminated areas of the site will be
subject to decontamination, which will take place in the contamination reduction
zone, General decontamination practices used during ABB-ES projects are
described in Chapter 13.0 of the CLEAN HASP.

6.1 PERSONNEL DECONTAMINATION. The site is not classified as a Hazardous Waste
Site, therefore, stringent decontamination practices are not warranted.

6.1.1 Small Equipment Decontamination Small equipment will be protected from
contamination as much as possible by keeping the equipment covered when at the
site and placing the equipment on plastic sheeting, not the ground. Sampling
equipment used at the site will be used only once or will be field cleaned
between samples with soapy water (Alconox), rinsed with clean water, rinsed with
an approved Quality Assurance/Quality Control solvent, and final rinsed with
organic free water.

6.1.2 Heavy Equipment Decontamination No heavy equipment is planned to be used
during this project.

6.2 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS. All disposable
protective gear, decontamination fluids (for both personnel and equipment), and
other disposable materials will be disposed of at the site. Decontamination
fluids (i.e., methylhydrate [e.g., split spoons and groundwater sampling pump])
will be stored in amber glass bottles. Disposable materials (e.g., gloves and
Tyveks™) will be bagged and disposed of properly.

Hanahan.HSP
FGB.04.91 (CLEAN.CT) 6-1



7.0 EMERGENCY AND CONTINGENCY PLAN

This section identifies emergency and contingency planning that has been
undertaken for operations at this site. Most sections of the HASP provide
information that would be used under emergency conditions. General emergency
planning information is addressed in Chapter 14.0 of the CLEAN HASP. The
following subsections present site-specific emergency and contingency planning
information.

7.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATIONS. The site HSO or
the Health and Safety designee is the primary authority for directing operations
at the site under emergency conditions. All communications both on- and off-site
will be directed through the HSO or designee.

7.2 EVACUATION. Evacuation procedures at the site will follow those procedures
discussed in Chapter 14.5 of the CLEAN HASP for wupwind withdrawal, site
evacuation, and evacuation of the surrounding area. Evacuation from the DFSP
facility will be conducted with all personnel meeting at the main facility gate
at the northwest corner of the site. Evacuation will proceed by travelling south
(left) on North Rhett Boulevard, away from the site.

7.3 FEMERGENCY MEDICAL TREATMENT AND FIRST AID. Any personnel injured on-site
will be rendered first aid as appropriate and transported to competent medical
facilities for further examination and/or treatment. The preferred method of
transport would be through professional emergency transportation means; however,
when this is not readily available or would result in excessive delay, other
transport will be authorized. Under no circumstances will injured persons
transport themselves to a medical facility for emergency treatment.

Hanahan.HSP
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8.0 ADMINISTRATION

8.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel authorized to participate in

downrange activities at this site have been reviewed and certified for site
operations by the Project Manager and the HSS. Certification involves the
completion of appropriate training, a medical examination, and a review of this
site-specific HASP. All persons entering the site must use the buddy system, and
check in with the Site Manager and/or HSO before going downrange.

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL:

*+ Ken Busen ¥+ Joe Daniels

*+ Peter Redfern *+ Andrew Harvey
%+ Jay Koch *+ Kathleen O'Neil
%+ Alan Stodghill *+ Peggy Lavne

*+ Kevin Warner

OTHER CERTIFIED PERSONNEL:

* FIRST-AID-TRAINED
+ CPR-TRAINED

Hanahan.HSP
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8.2 HEALTH AND SAFETY PIAN (HASP) APPROVALS. By their signatures, the
undersigned certify that this HASP will be used for the protection of the health
and safety of all persons entering this site.

Vé&/?r
Date 7

L/é’lié/

Date ‘

(23 (). LTI

HeeTth and ’Safety Mangger/Supervisor Ddte

8.3 FIELD TEAM REVIEW. I have read and reviewed the health and safety
information in the HASP. I understand the information and will comply with the
requirements of the HASP.

NAME:

DATE:

SITE/PROJECT:

Hanahan.HSP
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8.4 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all
on-site personnel and kept in the Support Zone during site operations. It is not
a substitute for the Medical Surveillance Program requirements consistent with
the CLEAN HASP. This data sheet will accompany any personnel when medical
assistance or transport to hospital facilities is required. If more space is
required, use the back of this sheet.

Project:

Name: .
Address:

Home Telephone: Area Code ( )

Age: Height: Weight:

In case of emergency, contact:

Address:

Telephone: Area Code ( )

Do you wear contact lenses? Yes ( ) No ( )

Allergies:

List medication(s) taken regularly:

Particular sensitivities:

Previous/current medical conditions or exposures to hazardous chemicals:

Name of Personal Physician:

Telephone: Area Code ( )

Hanahan.HSP
FGB.04.97 (CLEAN.OT) 8-3



8.5 EMERGENCY TELEPHONE NUMBERS.

Police Department
Primary Hospital
Alternate Hospital
Base Fire Department

Off-site Emergency Services
Poison Control Center

National Response Center

Regional USEPA Emergency Response

Site HSO: Alan Stodghill

(U.s. Naval Hospital

(Baker Hospital)

General Site Supervisor: _Ken Busen

Project Manager: Peter Redfern

ABB Environmental HSM: _C.E. Sundguist

Hanahan.HSP
FGB.04.91 (CLEAN.O1) 8-4

(803)
(803)
(803)
(803)
(803)
(800)
(800)
(800)
(904)
(904)
(904)

(207)

747-5711
743-5130
744-2110
744-4073
744-4073
962-1253
424-8802
414-8802
656-1293
656-1293

656-1293

775-5401 x101



8.6 ROUTES TO EMERGENGCY MEDICAL FACILITIES. The primary source of medical

assistance for the site is:

U.S. Naval Hospital
Charleston, South Carolina

DIRECTIONS TO PRIMARY: Take Rhett Ave. (Hwy 136) south to Park Circle. Turn
right and drive around Circle until you reach Montague Ave. Go west on Montague
Ave, until you reach Interstate 26. Take Interstate 26 south approximately 3.5
miles. Hospital is on the right side of the Interstate. See Figure §-1.

The alternate source of medical assistance for the site is:

Baker Hospital
Charleston, South Carolina

DIRECTIONS TO ALTERNATE: Take Rhett Ave. (Hwy. 136) south to Park Circle. Turn
right and drive around circle until you reach Durant Ave. Go west on Durant Ave.
until you reach Rivers Ave. Take Rivers Ave.south approximately 1.5 miles.
Hospital is on the left side of Rivers Ave. See Figure 8-1.

Hanahan.HSP
FGB.04.91 (CLEAN.OT) 8-5
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The Occupational Safety and Health Act of 1970 provides job safety and health protection

for workers by promoting safe and healthful working conditions throughout the
Requirements of the Actinclude the following:

ation.

All employers must furnish to employees employment and a place
of employment free from recognized hazards that are causing or are
likely to cause death or serious harm or employees. Employers
must comply with occupational safety and health standards issued
under the Act.

SRR

Employees must comply with all occupational safety and health
standards, rules, regulations and orders issued under the Act that
apply to their own actions and conduct on the job

The Occupational Safety and Health Administration (OSHA) of
the U.S. Department of Labor has the primary responsibility for
administering the Act. OSHA issues occupational safetyand health
standards, and its Compliance Safety and Health Officers conduct
jobsite inspections to help ensure compliance with the Act.

The Act requires that a representative of the employer and a
representative authorized by the employees be given an opportunity
to accompany the OSHA inspector for the purpose of aiding the
inspection.

Where there is no authorized employee representative, the
OSHA Compliance Officer must consult with a reasonable number
of employees concerning safety and health conditions in the
workplace.

Employees or their representatives have the right to file a complaint
with the nearest OSHA office requesting an inspection if they
believe unsafe or unhealthful conditions exist in their workplace.
OSHA will withhold, on request, names of employees complaining.

The Act provides the employees may not be discharged or dis-
criminated against in any way for filing safety and health complaints
or for otherwise exercising their rights under the Act.

Employees who believe they have been discriminated against may
file a complaint with their nearest OSHA office within 30 days of
the alleged discrimination.

If upon inspection OSHA believes an employer has violated the
Act, a citation alleging such violations will be issued to the
employer. Each citation will specify a time period within which the
alleged violation must be corrected.

e S e PR e R

The OSHA citation must be prominently displayed at or near the
place of alleged violation for three days, or until it is corrected,
whichever is later, to wamn employees of dangers that may exist
there

The Act provides for mandatory penalties against e‘mployers of up
to $1,000 for each serious violation and for optional penalties of up
to 31,000 for each nonserious violation. Penalties of up to $§1,000
per day may be proposed for failure to correct violations within the
proposed time period. Also, any employer who willfully or
repeatedly violates the Act may be assessed penalties of up to
$10,000 for each such violation,

Criminal penalties are also provided for in the Act. Any willful
violation resulting in death of an employee, upon conviction, is
punishable by a fine of up to $250,000 (or $500,000 if the employer
is a corporation), or by imprisonment for up to six months, or by
both. Conviction of an employer after a first conviction doubles
these maximum penalties

While providing penalties for violations, the Act also encourages
efforts by labor and management, before an OSHA inspection, to
reduce workplace hazards voluntarily and to develop and improve
safety and health programs in all workplaces and industries.
OSHA'’s Voluntary Protection Programs recognize outstanding
efforts of this nature.

OSHA has published Safety and Health Program Management
Guidelines to assist employers in establishing or perfecting
programs to prevent or control emplyee exposure to workplace
hazards. There are many public and private organizations that can
provide information and assistance in this effort, if requested. Also,
your Jocal OSHA office can proivde considerable help and advice
on solving safety and health problems or can refer you to other
sources for health such as training

Free assistance in identifying and correcting hazards and in improv-
ingsafetyand health management is available to employers, without
citation or penaity, through OSHA-supported programs in each
State. Thse programs are usually administered by the State labor
or Health department or a State university.

POSTING INSTRUCTIONS

Employees in States operating OSHA approved State Plans should
obtain and post the State’s equivalent poster.

More Information

Additional information and Atlanta, Georgia (404) 347-3573 Washington, D.C.

copiesofthe Act, specificOSHA  Boston, Massachusetts (617) 565-7164 1989 (Revised)

safety and health standards, and  Chicago, Illinois (312) 353-2220 OSHA 2203

other applicable regulations Dallas, Texas (214) 7674731

may be obtained from your Denver, Colorado (303) 844-3061

employer or from the nearest Kansas City, Missouri (816) 426-5861 Elizabeth Dole, Secretary of Labor

OSHA Regional Office in the New York, New York (212) 337-2325 U.S Department of Labor

following locations: Philadelphia, Pennsylvania (215) 596-1201 eupati Jth Adminstrati
San Francisco, California  (415) 995-5672 Occupational Safety and Health Adminstration
Settle, Washington (206) 442-5930

Under provisions of Title 29, Code of Federal Regualtions, Part 1903.2(a)(1) employers must post this notice (or a facsimile) in a conspicuous place where notices to employees are
customarily posted.






ABB Environmental Services, Inc.
2571 Executive Center Circle East

Suite 100
Tallahassee, FL 32301-5001
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